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To my Brethren, the Officers of 
Exciſe m England and Wales. 


Gentlemen, 

Heſe T ables of Cylinders,and 
the chief things in this Tra, 
I compoſed for my own uſe 

ſome years ago ; and bave been by 

Officers in ſeveral Counties ( ſace 

Superviſor) much ſolicited to put 
the ſame in Print for the good of 0- 
thers: I doubt not its being Ser- 
viceable, though I cannot defend it 

from all Critical Exceptions ; yet 
my Care throughout the whole, 
makes me boldly warrant it free 
from any fundamental Errors. 


I 


I bave endeauvourd to make 
every thing in it as plain as words 
can expreſs, that it may Merit 
your favourable Receptions, 4nd 
be really nſeful to Yow ,.#s the 
Hearty Defire of 
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Aﬀe@ionate Brother, - 


- G. WARD. 
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ADVERTISEMENT. 
Curſus Mathematicus. Mathematical Sciences; 
in nine Books, comprehending Arithmetick, Geometry, 


Coſmography, Aftronomy, Navagation, Trigonometry 
=; William Ley | urn, Philomath. : 
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The Errata irithe Tables of Cylinders. 


Tamiter 10.8 depth 3o read 9.75,D. 84.11 r.:1.96; D.12.1 

d. 25 r. 12-43, D. 23.6 d. 7 r. 10.86, .D. 27.4d. 26 r. 

54-35 D. 30.7 d.28 r.73.50,D.31.2 d.lr r.29.82. D.35:7 

d.zrr.110,04. D.38.1d. 5 r.20.21. D:39d.3r.12471 D. 40.3 0. 

IF. 45.23, D.45.8d. 6r. 35.05, D.46d.3r. 17.58, D.48.3 

d.31r. 201.42. D. 48.8. d. 1 r:6.63, D. 49.5 d. 3oand gi r. 
205.55. and 212.41. D.53-9d.12r. $7;10, D. 47d. 6.r. 9.55. 4 
D. 47d. 7 r. 4. 31.D.47.9.8. r. 4.92, D. 47 d. 5: I. 5-535 of 
In page 26, in the Marginal Note, for.0034 read 0043. D 


Corret theſe in the Tables with the Pen. | 
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DECIMAL. 
Arithmetick 


— — 


Notation of DECIMAL Ss. 


Decimal Frattion, is that which by pre- 
fixing a'Pdint or - Prick towards the 
Jef: hand, its vyaluc is decreaſed from 

- . ſomany Units, to ſa many tenth parrs 
of an Unit. And if a Point and a Cypher, or 
Digit be preaxcd, 1t will then be fo many hun- 
dr:d parts,, and. if a Point and two Cyphers or 
Digits be prefixed, its value is decreaſed to be 
bur ſo many thouſand parts, &c. 


For as in whole Numbers, the »alus or Denom:- 
nation of Places increaſes by tens from the Units 
Place toyrards the left hand, fo in Pecimal Frattts 
ons, the 'value or Denomination of places decreaſe 
by _ {rom the Units place towards the right 

and, 


B Allo 


2 Decimal Arithmetick, 


Alfo as Cyphers before a whole Number have 
fio value, ſo Cyphers after a Dicimal Fraftion, ard 
of no {ignification. 


And as Cyphers before a whole Number do in- 
creaſe that Number, ſo Cyphers before a Decimal 
Frattion do diminiſh the yalue thereof, 


EXAMPLE, 
4 Tenth 
04 | Hundred ? 
.o04 (5 4 ) Thou'and Parts ah 
0004 Ten Thouſand 


TY _—_———_—_————y 


Addition and Subftr ation, 


He Operation of Addition and Sulftrattion"in mu 
Decimals, are the very ſame as in Vulgar dud 
Arirhmetick, only obferve to place Units under car: 
Vnits, and Fractions under Frattions, in their own 
proper Ranks and Files. 


_— ———— 


EXAMPLE 


Decimal Arithmetick. 


EXAMPLE 


To 745. 2629 From 584.056 
(84. 201 Subftrat 2992845 
k Fe. 


74 
add 9: 5 Rreſts $54-16755 


Tor. 842 5039 
Note, In Addition there muft ever be as many places of Fr a#ti-- 


ens in the Total , as are found in any of the Sums 10 be addcd to- 
gether, _ 


PEI 


Multiplication. 


OT armeger of 'Decimals is likewiſe. the very 
ſame as in Yulgar Arithmetick; only there: 
muſt be ſo many Figures for Decimals in the Pro- 
duff, as there was Decimals in both the Multiple; 
cand, and Multipher. Sce the Work, 


Multiplicand 87 942 274 
The Multiplier 5.428 .26 
703536 1644 

175854 548 


351708 —— 
439710 Produt 7124 


W——_ - _- -- .uouc 


ProduQt 477349175 . 


B 2 


4 Decimal Arithmetick. 


004; 38+; 8.6 
-.002 09. ...00002 


Produft .coooos. .0342.. 009172 
f 
When it happens. that there axe ,not .ſo many 
Figures in rhe Produd?, as there are, Decimal! Fra- 
tions in the Multplicand and Multiplrer, then place 
Cyphers beforc the Produd?, till the Number of 
places be equal, as in theſe three laſt Examples. - 


—_—. 
Le. mand 


—— g— — 
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' DIVISION of Decimals 


Ivifion of Decimal Fraftions, or mixt Num- 

PF: bers, -is perform'd after the fame manner as 

in whole Numberg + + He ee: 5 
FE | l 
EXAMPLE. 


Let 29 be divided by 641 +42 


- In this Example the Diviſor (641.42 ) is grea- 
ter than (29) the DIV ID END, therefore in 
this and all the like Caſes, you muſt place a com- 
petent Number of Cyphers behind the D 17 1- 
DEND, whi.h it t be a whoſe Number, 
= the Cyphers ſo placed muſt ſtinguſbed 
thereirom as Fraftious, as here | pur 6 Cyphers 


behind 29 and place the Number thus. 


Decimal "Arithmetick. 59 


641,42) 29,000000 (.0452 
25 6568. 


»”o— ——— 


3 34320 
2 29710 


136100 
1283284 


The 7816 remain 


Then proceed to the Diyifon ag if all were 
whole Numbers, and to know the value or De- 
nomination of places in the Quot, isthe only dif- 
ficulty : For the Reſolving of which there atciſc- 
veral Rules, but the moſt General and Infallible 
Rulc is this, 


The ſirt+ figure fn the QUO TIENT, 
mult be of the ſame Denominatton with that 
figure inthe -D 1 VI D END, which ſtands 
( or zs ſuppoſed to ſtand) Over the Units place tn 
the Dtvilo!. 


T herefore place your Dividend and the Diwiſer 
thus, as.it ought to ſtand if it were to be ſub- 
ſtrated, and vou will ſee the Cypher in the Dizi- 
dend, which ftands over the Units-place in the 
Dizifor, is the place of hundredths. 


29,000000 
0 41.42” 


& Decimal Arithmetick. 


Thercfore according to the Rale given, the firſt 
Figure in the 2uot. muſt be of the ſame Denmi- 
nation, 2#z. of hundredths ; therefore put a prick 
and a Cypher before it, and the £uct will be 


0452. 


In dividing of whole Numbers or mixt, if 
there happen to be any Remainder, you may 
bring down more Cyphers; and by continuing 
your Diviſion, catry the Quote to as many pla- 
ces of Fraftions as you pleaſe. 


And by theſe following Examples, you will 
thorowly underſtand Dizifon of Decimals. 


Divide 5g by 6.4142 


6.4143) 29.900000'4.52 


25 6568 


3. 34320 
3 20710 


29.000000 
6.4142 


Here by the Gencral Rule, "the ficſt Figure in 
the Quot 15 Unit; 


Divide 


Decimal Arithmetick. 


Diyide 29 by .64142 
64142) 29.0000 (45-2 
25 6568 : 


3 34320 
3 20710 


i ee eee ett 


136103 
128254 


=_— 


29.000000 ( 
294142 


Here the firſt Figure in the Quot. is tens in 
whole Numbers ; becauſe the ſuppoſed Unirs- 


place ſtands under the place of tens inthe Divi- 
dend. 


Divide .050000441 by .0205 42 


p_ — I — 


.000542 ) ,0C0CO00441 (cook 
4339 


14 


.0002000441 ( 
000542 


Here the firſt Figure in the Quot. is the fourth 
Place of Decimals, becauſe the ſuppoſed Units- 


Place 


8 Decimal Arith metick, 


place ſtands under the fourth place of Decimal: 


in the Dividend, therefore put a Prick and three 
Cyphers beforc it, and the Quo:e will be .ooo8 


Divide 644 by 04 c 
404) 644 (161 
4 
24 
24 
EE 
.. 
O 
644 ( 16100 
04 The true Quor. 


Here by the General Rule the firſt Figure in the 
Quotr. is tegs of thouſands, (of whole Numbers) 
becauſe the ſuppoſed Units-place ſtands under the 
place of tens of thouſands in the Dizzdend, fo at- 
ter the Diviſion add two Cyphers to the Quor. 


When any Number cither Decimal or Mizxt, is 
to be divided by an Unit with Cyphers, as 10, 
IOO or 1099, &c. Only remove the Prick in 
the Dividend, ſo many places towards thc lefr 
hand, asthere are Cyphers with the Unir. 


Thus 875.4 divided by 10 is 87.54, divided 
oy Ioo, it will be 8.754, by 1000, is 8754, and 
by 10000, the Quor, will be 08754: 


tc, 


Decimal Arithmetick. 9 


Note, That the true Proof of DIVISI ON 
1 | 5 by MULTIPLICATION. and the 
true Proof of MULTIPLICATION 65 
| by DIVISION. 


OE D——— — ———  — 


Reduction of Decimats. 


Vulgar Fraftion is reduc'd into a Decimal, 

b: poſtponing to the Numerator a competent 
number of Cyphers, and dividing it by the Le- 
nominator. 


Which Quot. will be a Decimal Fraftion , 
equal 1n value to the Vulzar Frattion giyen : 
" : (of any thi:g) Reduc'd as aforclaid will 

8 35 


EAAMPLE. 


4) 3<0(.73 
28 


22) 
20 


OO ——_— 


OO 


Note, That the odd parts of an Integer carnat be exallly Reduted 
to a Decimal, for there will generally bz a Remainder, in fach Ca» 
ſes carry on thz Decimal ro 5 or 6 places, and it will be very new tf 


truth, 
C E X A M- 


UML 


10 Decimal Arithmetick, 


EXAMPLE 
7) 5.00000 (.71428 c 


To give the Decimal of Shillings. 


Divide the Number given by 20, (the ſhillings 
in a Pound,) and the @uot. will be the Decimal 
required. 


To give the Decimal of Pence, divide the 
Number given by 240, (the Number of Pence 
in a Pound,) and the Quot. is the Decimal 


To give the Decimal of Farthings, divide the 
Number given by 9%, (the number of Farthings 
in a Pound,) and the Quo. is the Decimal, 


How 


Decimal Arithmetick. 171 


How to Reduce the Decimal Fraction, to the 
known parts of the Integer, as the Decimal part of 
a pound Sterling, Qc. 


EXAMPLE. 


.745 the Decimal part of a Pound 
20 muſt be Multip. by 20 the ſhil,in a 
Pound. 


$hil. 14.900 
12 Pence in a ſhilling, 


Pence 10.800 
4 


Farth. 3.200 


.75 ADecimal part of a Foot : 
12 multiplied by the Num.of Inch.in a Foot 


150 
Js 7) 


al He 


9.09 brings out Nine Inches. 


C2 DE FL 


1 2 ExtraQtion of the Square-root. 


DEFINITION. 


TT: e Extralting of the Square-Root of any Num- 

ber, is the finding out another Number, 
that being ſquar'd (or Mulciplied by 1x (clf.) The 
Produ& is equal to the Number firſt propounded. 


Square- Numbers are either ſingle or Compound. 
Single are thoſe whoſe Rocts confiſt only of one 
Figure, (as in this Table.) Compound are all thoſe 
aboye 100, 


25 


— 


36 | 49 6481 


Sgrare Num | 1 | 4 
6,7: 8'g 


T ESE 


7 Bu 


Sides orRoots| 1 1 2 ! 


—_ — ow-—_— — i 


The Number of thiſe The Number givento be 
Peints ſhows the Rot, Extracted, Firit Point the U- 
or bow many Fagures will . . . 
be in the Quit, ard the NitS:Place with a Period, and 
Reafm why every ſecend 1o Succeſſively every ſecond 
Figure is Pointed; be. Figure : Bur in Dectmals you 
Cape rhe Square 5 19 muſt point from the Units- 
greateſt Number under . 
19, can coaſjt bur of Placestowardsthe right hand, 
12 places, and it the places are odd, 
poltpone a Cypicr to make 
them even, 


EXAMPLE. 


ExtraQt the Square Root of 524 34 


1 ms his hos 1 O23 


Extra&ion of the Square.root. 13 


52434(2 
hy 


I 


Firft obſerve what is the greateſt Root in the 
firſt Period rowards the left Hand, which you will 
find here to be 2 (and irs Square is 4) place it in 
the Quot. Then the Square of 21s 4, which 
$ubſtratt from 5 the firſt period, the remainder 
is 1, which place underneath. (This zs the firſt 
Work, and no more to be repeated. ) 


52434(2 
4 
124 


Then to this Remainder Poſtpone the next Pe- 
riod (which are always 2 Figures) forthe Dividend 
and the Example will ſtand thus. 


52434(2 
4 


124 
4 


T hen 


14 ExtraGtion of the Square-root. | F 
Then double the Quot. (which here makes *' 


4) for a new Diziſor, which muſt be placed ſhort 
of the place of Unity (as here you ſec.) 


$2434(22 
* 
124 

42 


Then ſay how oft can I have 4 in 12. I can 
have 3 times ; butthat will be too much, there- 
fore I can have it but 2 times ; which 2, place in 
the Quot. as here you ſee; and likewiſe place it 
after the Diviſor 4. 


52434(22 
-- 
124 
42 
$4 
40 
Then Multiply the ſaid 42, by 2, (the laſt 
root) and Subſtrat the Produft as in Diviſon: 


Thos 42 Multiplicd by 2 is 48, which Subſtratt- 
cd from 124, the remain is 40. 


ExtraGion of the Square-root. 15 


cy = - . 
i 52434(22 
4. 


| To which Poſtpone the next Period for a new 
| Dividend, and Double the Quot. for a new Diviſer, 
and work the ſame way as inthe laſt Period. 
And if a long Sum of a great many Perio1s 
were to be Extracted, the ſame work is to be ob- 
ſeryed till the whole ExtraCtion is finiſhed: 


52434(228 
oy 


— — — 


4592 Remain. 


And if at any time there be a Remain after the 
Fztradtion, then add as many pairs of Cyphers 
as you pleaſe, and Extra as before. And as 


many 


i6 Extraction of the Square-root. 


many pairsof Cyphers as you uſe, ſo many pla- 
ces of Decimals will be in the Root, In this tx- 
ample there remains 450. 


$2434(228.98 
4 | 


124 | 
[5 
4 
4934 
448 
3584 
45000 
4569 
41121 
387909 
45788 
266304 


me 


21596 


To which here I have Poſtpon'd two ipair of #Þ 
Copiers, which makes two Decimals in the Root, { 
and might have wrought to a great many more | 
wg by a continual Poſtponing of pairs of Cy- 
phers. 

_ Burif the Divifor at any time exceeds the par- 
ticular Dizidend;, chen you muſt place a Cypher 
in the Quet. and to the Dividend Poſtpone another 
Period 


on "x wt-"M FE 


—_— 
by aur 


*Y 
. 

, 

* 


Extradtion of the Sqnare-root. 17 


the Zu, and poſtpone another Period, or pair of 


Periad (if there be any )or a pairof Cyphers; and 
if that will not do, then add another Cypher to 


Cyphers, as in this following Example. 


ExtraGt the Square Root of 3610 


3610(6 2610(6 3610/60 
36 39 30 


IO IQ00 


Here the greateſt Roct of the firſt Period is 6, 
which place in the Quor. then the Square of 6G is 
36, which Subſtrafted from the Period, remains 
nothing. Then take down the next Period, which 
15 but 10, then double the 2uct. for a New Divifer, 
and it will be 12, which is above the Dimdend ; 
therefore place a Cypher in the 9:ot. and poſtpone 
a pair of Cyphers co the Dizidend. 


3610{65.0 J3610{f0.28 
36 39 
100009 190099 
1200 12093 


Yer the Dwwſor is too big for the Dividend, there- 
fore place another Cypher inthe Bet. and a pair 
D of 


13 ExtraCtion of the Square-root, - 


of Cyphers to the Dividend, and double the But. 
for a New Dizaſor. ? 


' Note, That ſo many Periods as there are jn the 
Dividend of whole Numbers, ſo many places of 
whole Numbers in the Quor; and as many Periods |þ 
of Decimals in the Drzidend, ſo many Decimal fi- 
gures in the Yor. 


To prove the Extra#ion, ſquare the Root (or 
Quot) to which add the Remain (if any be) and *' 
it it make the ſame of the Dividend, the ExtraQti- 
on isright; otherwiſe nor. 


THE 


Gauger's Practice. 


"06 QO1N'M 


underſtood well without Dectmal. Arithme- 

tick and Geometry. Therefore he that wou!d 

be a Compleat Gauger, mult have ſome 
competent Skill ir both. 


'E AUGING is an Art which cannot be 


In Decimal- 4rithmetick he ought well to under- 
ſand ADDFTFON. SUBSTRAC THE 
ON, MULTIPLICATION, DIVISION, 
and th: Rule of PRO POR TION, 


D 2 In 


20 The Gaager's Prattice; 


' In Geometry he ought to know the Three ſorts of | 
of QUANTITY; that is, a LINE, aSU- *} 
PERFICIES, and a SOLID. | 


A Line hath Length, but no Breadth ; a Su- 
perficies hath Lengrh and Breadth, but no Depth; 
a Solid hath Length, Breadth and Depth. And 
there isno kind of Suantity but is meaſurable by | 
ſome common Meaſure, as a Line is meaſured by * 
a Line of Inches, or Feet, dc. a Superficies is © 
meaſur'd by a Superficies, as one Square Inch, or ! 
one Square Foor, Gt. and a Solid is. meaſurcd by a | 
Sokid, as one Cubical Inch, or qne Cubical Foot, 


Cc. 


So when it is known, how many Inches or Feet * 
are containcd in a Line, the lengrtlr of that Line is | 
ſaid to be knawn ; and when isis known how ma- 
ny Square Inches or Feet are contain'd-within any 
Superbcies, the Content, or Areaof that Superficics F 
is.laid to be known; and alſo when it is known * 
how many Solid or Cubical Inches are contain'd in * 
any Solid, the Content of that Solid is likewiſe 
ſaid to be known. | | 


And likewiſe 'tis convenient, before the Entring | 
upon Gauging, firit to underſtand the Meaſures of 
BEER, ALE and WINE now uſed in Eng- 
land, and to know what the Pcimitive Meaſure 1s, 
and its Capacity, that thereby may be known the 
Names and Capacities of thoſe which arc Deri- | 
VallVc, : 


Firſt, 


4 


The Gauger's Praitice. 2t 


Firſt, Note, That the Beer or Ale-Gallon, now 
in uſe, contains 282 -Cubical Inches, and the Wine- 
Gallon contains 231 Cubical Inches ; alſo the Corn 
Cn, or Dry Gallon, contains 272" Cubical la- 
ches. k 


A Table of Beer-Meaſure. 


———_— 


eas Cc Coe eee 
Names of | Cubical 
| Beer-Veſ. | Inches. 


Quarts | Gaban|'Puk | wel 


| —— — 


Barrel | 10152 233 as F179 I 


= 5076 144 | 72 | 1B | of : [ 


——___ _ 


Cab. 

Inches, rims | Gans 

g224 | 256 | 128 
. | 4512 | 128 | 64 


Gall. 


| — 


32 


16 


22 The Gauger's Pratice. 


A Table of Ale-Meaſure! 


Firk, 


4 
2 
I 


— 


| Kild, | Bar. 


The Gauger's Pradice. 
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A Table of Wine Meaſure: 


Gallon 


Ouart 


AS 


Pint | 


——— NL —_ 


287 | 1 


IE 


ww 


j 
| 
| 
4 


| 
| 


o| 2[T9 
[$\ EAN 
aſd 
126| 7 2l 2211 
814; FE | 
[Gz[r 
| 18] il © 
ol 
[ 


>4 The Gauger's Prat7ice. 


A Tablc of the Dimenſions of ſeyeral Wine and 
Beer Veſlelsuſed in Englayd, wich their Contents 


in Gall. and Cubical Inches. 


—— ——— 


mes | Inches —_ Inche 


ineVeſ. 


rants - 


Raaw. Fat 
T.of wine 


Canarp P 
Bren.bo 
A Tacks 
Gray h 


4 Terce 


————— _— 


Beer Ve. 


Tun of al 


A Runlet } 15. 74 


A— 


Bung. lengt 


IDO} 100 
Parts |\Parts 


.33470.50 


100 
Parts 


——_ 


3T-I5 


{8.50 
33-50 


I 


Rt 50 


W.Gal. 
360.00 
25 2,00] 
8011235,00 
126.40 


1 


,00427.00136.40 


16.2618.309 34-6 


0g« | 22,4N25-40.31.20 
H.C bogſb | 21.20la rod 


17.30J30.7 


| 84.09] 


| 95-40 
70.00} 


-— —- wa. uw 


A But 
Puncheon 
Hogſheag 
Barrel 
Kilderkin 
[Firkin 


Gallon 


oe 


[4 Barre; 
Kilderkin 
F wkin 


- _ 


12.20 14-99 


25.00131;90 6.00 || 
23.60j28.30]36:00 
22, 26.00j2 00 | 
20.2013.05]27.00 


I6.1 9121.00 
= < = 16.60 
©. 50 5.46 


— 


26.29 | 
0.80 
16, __ 


19.492 2.00 
[5. $917.59 


ITeI2 
1.22 


— 


39-75 
20,00 


10,00) 


Rae IRE 


®_— --——A©—Y 


— ,. . << ay 


Solid Content. 


— hn — rooms nu mn 


ubic. 
aches 


A.Gall, 


295,00 
206.25 
I93.50 


| 


818 


9024 
4522 
2256 
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To find the Area, or Content of a Cooler, Back, 
or Fun, inthe Form of a Square. 


The Rule is, 


Multiply the fide into it ſelf 
(which 1s calPd the Squaring 7 mike a Multiplier 
a Number) the Produ@' di- - nd airs gon. rn 
vide by 282, or Multiply by 4; Diviſn, and » 
0035491, and the Quot. or guor. will be the Multi- 
Produd is the Area, - or Con- plier. Thusthis Number 
tent in Ale Gallons at one inch 74 7446,vR.003545k 


in Depth. 


A-cording 'to/ the Rulle, - 
Multiply the fide 108, by 1c8, ef of 5 foe 
and the Produtt is 11664, (44, pt Fo Ries 
which divide by 282, and the Angles, like the Face of 
Quor. will be 41 Gallons. But # Dye, or thu Figue, 
in the Diviſion, if a Fration 4 Cubes « Solid e- 

, , - refed on ſnch a Plain or 
remain, as in this Example. þ,.. 
add } Cyphers to ir, and ſt:1] | 
divideby 282 and theQucer.will be the thouſandrh 


parts of a Gallon. 


See the Work. 
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The Side 103 inches , | th 
| 
The Area of this Su ar , | | 
Cooler 15 41+ 361. { 
= I | 
The fide 108 
If you would have 108 
the OP. oF apy ac 
Ga ns, ride y 864 
þ : ] o multiply by _ 
Produtt 1165 
282)1166441 Gallons 282)to02 ooo(361 parts pl 
1128 846 
_—_———— ——— | W 
384 1749 l 
282 1662 ; 
FP 0 102 4f0 : ( 
. 282 $ 


-—=_ 
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The Area, or Content upon one Inch in Depth 
of this Square. Cooler 4 Gallons, and 361 parts, 
the Gallon being divided into one thouſaud parts. 


Or thus: 


108 


| 108 
l | 864 
| 108 


_  Produ@t 11664 
Multiplied by 0035451 


BY 


02 nS Dey 


I 1664, 
69984 
46655 
. $8320 
| 34992 


413917104 


— 


It makes the very ſame as before, cutting off 7 
5 | places, or Figures, for the Decimal. 


If this Square Cooler be 9 Inches deep in worts, 
what's the whole Content in Ale Gallons ? 


Multiply 41-36t (the Arca found) by the depth 
(9 ikes) h_— the whole Content of the Warts 
to be 372.249: Gall. 


EF 2 To 
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To find the Area, or Content. of a Cooler, or 


Tun inthe Form of ati Oblong, or long Squire.” 


The Rule is, 


: Mulciply the Length by the 
S.. —__ Breadth,and the Produ mv1- 
and a Par allelopipedon' tiply by .0035461, or divide 


£ 
Y; 
*: 
” 


is a Solid Figure, ered- oy 282, gives the Area, or *' 


ed upon that plain, © Content upon one Inch in 
| . Depth in Ale Gallons, and that 
multiplied by the Depth, produces the whole con- 
tcatin Ale Gallotis.” © jt +6 


Mength« 4 2, 


The Area of this odfong, 
Coofet 13 4. 468» 


"Br>dth toinches. 


i Stn ah. ad. red. ai I IE 


etigth 42 
Broth! o 282)1260(4 gall. 
Produtt 1260 | 1138 | 


LE > xc” do 
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292)132.000(.468 parts 


1128 
1920 
1692 


2280 
2256 


I > - —_— 


24 


To fnd FR Area, or Content of A Back, or 
Cooler, in the form of a Triangle 


mus Rule 1 is, 


!: Auliply half the Baſe by 

The mii he Þ. ping bar. the verpenofgles (or half the 
dicular geduc _— Perpendicular by the Baſe)and 

Teduces the Tris pe 

angle into Square In divide the ProduRt by 282, or 
ches, . multiply by .0035461, and the 
uot. or Product, is the Arcay 

or content in Ale Galions, at on Inch in depth. 


vY 


F 
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"ITE: 
= * 

, # 

= —_— 

194 C5 ns 


aw a>, 


The Perpendicular is 114 


\ That all - 
aw of T Eon Half che. Baſe is . 87 
nth Bs this Geng» 4 Ov 
ral Rule. 798 

| 912 
5 5 REIN | ,The Produft is 9918 
2B2)g918( 35 gallons 2B2)4B.coa{.17 parts 
. . * p : . #4 þ a 

TIC 282 

1458 1989 

I41IO 1974 434. 

ws” 60 


Sotht Areaor Content upon one inch in Depth 
of this Triangular Cooler is 35. Gall. 17. Parts, 
the Gallon being Divided into an hundred parts. 


Admit 


CL nn... 
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Admir this Triangular Cooler be 8. Inches 
deep in worts; Multiply the Area by 8, the 
Depth, and theProdu@ will be 281. 26. Parts the 
whole Content of worts therein, 


 *» Area 35.17 
Mulriplicd by 


281.36 content in Gall. 


To find the Area or Content of a Cooler, Back 
or Tun, if it. be in the form of a Trapezia, or of 
any orher irregular form, like this Figure. 


Firſt divide it into Tri- 
A Trapexia is @ Figme anples. and then let fall a 
conſiſting of 5 unequal ſides perpendicular Line in eve- 
and Angles,and is compoſed of. , 
Triangles; and the Imangles TY Tr tangle : Then find 
are Iſs by two than the mm- the Area of every particu- 
ber of Sides, and the Diago- Jar Triangle; (as in thelat 
nals are leſs by three. Example) and add the Arca 
of evety T riangle together 
into one Sum, and the Total is the Area,or whole 
*rnygy, upon one Inch deep of a Cooler, inthis 
orm. 


92 The Gauger's Praf®ice. 
: 


;, To make it into Triangles, take ſuch a Line 
as Carpenters uſe, and Chalk the line very well, 
and with Compaſſes or a Nail faſten one endar 
D,then draw the line ftreight roB.and ſoſtrike our 
the Diagonal, or line D. B. And keeping ſtill the 
line fixt arthe point D ; In like manner ſtrike cuc 
the line D. A. 


\ Then Meaſure the two Diagonals, or Lines, 
with a Gauging Rule, and the line D. A, Will 
be 54. inches; And the Line D. B. 42. 


Then to find the perpendiculars (in theſe Tri- 
angles) faſten the Chalked Line at E and draw it 
ſtreight to the Baſe D. A, And ſo ſtrick out the 
_ perpendicular E. F, Then faſten the Line at the 
point B, and ſtrike the perpendicular B, G. Laſtly 
faſten the Line atthe point C, and gerthe perpen» 
dicular CH: Then with your RuleMeaſure every 
perpendicular, as you did the Diagonals. 


Fo 


s- Þ®\ RVﬀﬀKo-s_ == *ﬀ$. kad 


UML 


cular 1s 
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Pn ——_— — 


dC y_ _ 


So the Baſe of _ 
the Baſe of the | 
firſt Triangle OY J4 Ale Gall. 


And its pupmdiy = TheArea i 1.819} 


The Baſe of the ©} | EM 
cond Triangle is | 
And its perpendi- 24 { TheArea | 2-297) 


\ The Baſe of theF ,, is | = 
third T riangle is—- 0.068 
And its perpend- T——_ 
Clay o———— —_— "5 | 

So the Area, of Can fo 
rent, upon one Inch of | 
Depth of this Trapezia, | Toral 5.084 
= irregular Cooler, 1s 5 | Sum |, 
Gallons, and ,084 parts. 0 


———— — 


— —  -— 


es 


» — kk 


To find the Area, or Content of a Cooler, or 
Tun, inthe Form of aRombus, or a Ronboides. © 


Firſt, let fall a perpendicu- 4 Rombus Is a Gerne« 
lar Line frons one of the 0bh- #1-? Square, bent a-wry, 


wr hrying Four equal ſides, 
tyſe, or Blunt Anzles, upon the |, .* r;.4; Angler + yer 


oppolte (ide; Then multiply the oppoſite Angles are e- 

the {ide by the perpendicular, qual, viz. twa obtuſe, and 

and the ProduCtt multiply by 72 4cue. 

0035491. or divide by = giycs the Arca, or con- 
rcnc 
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cents upon one inch, in Ale Gall. And that multi- 
Taps by the Depth, produces the whole content In 
e Gall. 


Ear 
The fide of theRombus 36 
Its perpendicular———34 
144 
108 
1224 
282( 96.000(34 parts 
282 )1224(4 gallons el 
: 846 
1128 — 
———_— 1140 
96 1128 


[— 


120 


= 


34 parts 
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a So the Area of this Rombus is 4 Gallons, and 


38. 


] \ o_ 


Inches 
The ſide of the Romboides 88 
T he perpendicular 30 


528 
264 


ProduRt 3168 


The Area of this \ 
Goofer 1s 0-254 \ 


\ 


\ 


\ 


\ 


A Romboides 7s « long 
Square,or Parallelogram, 
out of Square at the ends, 
being of unequal Sides and 
angler, yet the oppoſite ſides 
and angles are equal. And 
the Content is found by the 
ſame _ that the Rom- 
bus 7s done by. 
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, Gall. | 
282)3168(114334 parts | 
Res | 
6 282 -v 
C— Ec 
348 - 
282 D 
660 E 
564 fr 
8 Y 
= nn 
| 46 7 ri 
— | a 
1140 7 : 
_ (1128 ; | 
| | J2Z : 
The Area 11,234 ' | 
TheDepth . 14 Inches 
- 44936 | 
F1234 
i—m——_ | 
I 57.276 | 
| 


The whole content is157 gallons, and 276 parts; 
the gallon being divided into a thouſand +a 


To 
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To find the Contemtof a EIRCL B, 


ACIRCLE is a plain Figure comprehend- 
&d, or bounded by one Line, which is called the 
Circumference, or Peripheria, as this Line A. B. C, 
D,within the very middle of which line there is a 

int ; And that point is called the Center, as the point 

; And through which Center a right line, Drawn 
from one fide of the Circumference to the other, Di- 
vides the Circle into two equal parts, and that line 
is called the Diamiter, as the Line A. C, And the 
- two parts of the Circle, So Divided by the Diamiter, 
| are called Semicirles ; And the half ofthe Diamiter 
[ 


iscalled the Radius, or Semi-diamter. 


Þ 


40-inchesDram . 


E 7 C 
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A Cords a right Line, reaching from any part | 
of rhe Circumference to the other Dividing the Cir- | 
cleinto two unequal parts: A Segment is any part | 


of a Circle Comprehended by the Circumference, 
Cut by a Cord Line, not touching the Center. 


Admit the Diamiter of this Circle be 40, Inches, | 


what's the Area in Ale, or Wine Gallons? 


The Rule is, 


$quare the Diamiter, then Mulciply that Square 


.bya14:and Divide the Produ by 14. and the | 
®uot will be the Area in Square Inches: Then | 


Divide the Square Inches by 282, Or Multiply by 


.0035461- and the Quot, or Produdt, is the Area or | 


Content in Ale Gall. upon- one inch of depth in 


that Circle: Or Divide by 231. or Multiply by | 


.0043 gives the Area in Wine Gall, 


Butthe Beſt, and Speedieſt way, is to Work by | 


this Rule, viz. Divid the Squar of the Diamiter by 
359. or Multiply by. 0027851. Gives the Area 


in Ale Call, And for Wine, the Square of the Di- | 
amiter multiplied by ,0034 Gives the Area in | 


Wine Gall. 
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EXAMPLE 
Diamiter 40 inches 359)1600'4 gall. 
N « 
. 1436 


Squar'd 1600 — 
164. 


359)164.000(.456 parts 
1436 


2049 
1795 


2450 
2156 


—— — 


294 


The Area or Content ofthis Circle one inch in 
depth is 4. gall, and. 456 parts the Gallon being 
Divided 4 into a thouſan parts. 


T he Square of the Diamiter 1600 

Multiplied by=—— ,.0034 
. _ 
4500. 


W.G.parts 
The Area is ==— >——5,4400 
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If a Cooler or Tun, in the form-of a Cylinder 
and the Circles aboye and below being of Equal 
Diamiters. To find the Context thereof ;" Only get 
the Area of the Diamiter, as I have ſhewed in the 
Circle ; And multiply the Area by the Depth, | 
or ſuch part as you deſire, and the Produdt will | 


bethe 


hole Content, or part reſpeRiyely. 
EXAMPLE. 


VICS ILL ES ITED 
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Diam. 28 
28 A Cylinder is a Solid 
GE Body, with Sides eref- 
ed, perpendicular on the 
2 6 Circutiference of a Circle. 
5 


— 


The Squ are>——-784 


mm Z : 


111404 
222208 


194957 _ 


AG. parts 
| The Area 2.1835184. 
Multiplicd by the Depth—24 


OO —— _—_ 


87340736 
43679368 


A. G. parcs 
The whole cont. is 52.4044416 


Obſerve theſe following Propoſtions in orderto 
Cyclometria, or the true meaſuring of a Circle ; uſe- 
ful when a Queſtion requires great exaQnels. 


I. By the Diamiter to find the circumference? Multiply 
the Diamiter by 3.1416 gives the cir-umference, 


G 11: By 
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11. By the circumference to find the Diamiter? Divide 
the circumference by 3.1416. gives the Diamiter. 


TIT. By the Diamiter to find the Side of a ſquare 
equal ? The Rule is, Multiply the Diamiter by .88 6227 
Gives the ſide of a ſquare Equal. 


IV. By the Diamiter, to find the Area? Divide the 
ſquare of the Diamiter by 1.27324 gives the Area, in 
ſquar inches. 


F. By the circumference to find the Area > Divide the 
ſquare of the circumference by 12.5664 Gives the Area, 
in ſquare inches, 


_ VI. By the Area to find the Diamiter > Multiply the 
Area by 1.27324, and Extraft the ſquare Root, gives 
the Dianater. 


Vil. Bythe Area to find the circumference >» Multi- 
ply the Area by 12.5664, and Extratt the Square Root 


grves the circumference. 


How to find the Content ofaGLOBE, or 
SPHERE. 
Always obſerve, when the Diamiter is Given 
to find the Cicumterence, or having the Circum- 
fcrence to find the Diamiter by theſe laſt Rules. 


Ce EXAMPLE. 

A Globe whoſe Diamiter is 12 inches, what's 
the ſuperficial Content rou::d about ? The Rwleis, 
Multiply the Diamiter by the Circumferencc, 
and the Produtt is the Superficial Content. 


Thus 


| 
; 


&z ml] 


Is 
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| [FThus: the: Diamiter being: 12 inches, which 
* Multiplied by "3: 1416 ſhews the: Circumference 
re | re URIPOINS hich multiplied by the Diamiter, 


| —— 


and the Produt will be 452. the Superfici- 

y - al Content thereof: FIIeeY 
'M | See the work. 
1 & 

3.1416 

'I2 

. —- - on 
| 31416 


;- | The Circumference ———37.6992 
es Multiplied by the Diamiter — 12 


753984 
_ 376992 


Is the ſuperficial content 452.3904 
To find the Solid Content of the Globe or Sphere: 


-4 Multiply the Superbcial Content by one Sixth 
bs part of the Globe's Diamiter, and the Produtt is 
the Solid Contente © © * 


| Inches ſquare 
The Superh:ial Content is 452.3904 
Multiplied by the one Sizth part of the Diam. 2. 


A—— — 


The ſolid Cont. in Cube inches g04.7808 
G : An- 


| O—— 


ww WW 
5 OP ra > Rn En 
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Another way: Cube the Globe's Diamiter, thet | 
nwuleiply chat Cube by 11. and divide the Prodult ” © © 
by 21. and the Quit: . will-be the Solid Coneent.. - 


Or thus ; Cube the Diamiter; then Mulcip 
the Cube by . 5238 (the Solidity ofa Globe whole 
any is I) and the Produt ſhall be the Solid 

ntent, 


Diamiter 12 
I2 


24 
I2 


i ———— 


144 
{12 


288 
144 


Cubed 1728 


Ras m_—_———_—_y 


The Solid Content 905.1264 near as before. 
(EIER If 


UMI 
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th | If i be Defir'& ta know! how a ny AleGallons 
iQ | are Contain'd in this Globe ? "Divides 905.1264 
at. | the Cabical Jnchesthergin, by. 282. and the Pro- 

” dugis the whole Conieas i Ale G. 


ſe _ j AG. parts 
id | Tr 1264 3. 2056 


The whole C GELS | 
moſt a Quare Content is Three Gallons, and al- 
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(101i5 Ts Meaſure as Elipfis, ar Oval. 


ki the Meafuring of Elipſis, a mican'pr ortion 
Cn the Longeſt and Shoreſ Dia- 
meters, is the Diameterof a Cicle,cqual in Areato 
the Elip is. * | 


Admit the Tranſverſe or longeſt Diameter be 40 
Tacks, and the Conjugate ar ſborteſt Diam, be 30 
ncnes. ' . 


The Rule is : 


Multiply the Tranſverſe by the Conjugate,and the 
Square Root of the ProduR is the true Diamiter of a 
Crrcle, equal to the Elipſis ar Oval. See the work, 


: The Tranſverſe 40 
Te Sr Muldplied-by the vnches. 
Conjugate Zo 
he Produtt 1200 


> 
= 

bs 
: 
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2 ® 


1200 (34: 64 


300 ® 


'E) 
A 
Q 


0 
S 
bs 


Here 34. 64 is the true mean Diameter of an 
Eliptical, or Oval Tun, whoſe Longeſt Diam. is 40 
Inches, and the ſhorteſt Zo. 


Now having reduced this Eliptical-Tun, into a 
Circular, the Area, or whole Content is found as 
in the Cylinder; An Example is needleſs. 


But for Prafice, in ſmall-Elipti- 
cal, or Oval-Tuns, where the Lon- rw Profice. 
er and Shorter Diameters differ 
ut a little ; add them together, and take the half 
for a mean Diamerter. 


How 


_ _ the interſeftion © 
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How to find the Area. of a Tus, or Back, in 
the form of a'Regular-Poligon. 


The Rule is, 


pm Poli- _ benno mn. q- ap of the 
| caſures of all the fides,by the mea- 
[4g con ſure of the line drawn Nom the 
Sides and An- Center to the -middle of any one 
gles,thang,and fide, and the Produtt ſhall be the 
_ - _ Superficial- Content, in fſquare-in- 
Hexagon, Hep. Chcs, which, Multiplyed or Divided 
ragon, 8c by the proper Multiplier or Divi- 

ſor, in this.following Table, gives 
the Content , or Arca in Ale Gallons upon one 
inch of depth. 


Now to find the Center, do thus, if-the ſides 

of _ my are _ _s a from any 
to the ite Angle, and cut-it-again 

che 58 thoſe twolincs is.theCenter : 
But if the ſides are.odd, .draw 'Lines-from- the 
middle of any two ſides being odd, to the oppo- 
ſite: Angles, and the incerſeftion 'of theſe Lines 
ſhews the Center, Example. 
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he 

- 

he 

1C 

1C 

1- 

d 

[ - 

'S 

c 

$ | A Tun, or Cooler, in the form of a Hezagon, as 
7 this ſix ſided Figure, every ſide being 13 inches, 
WE and from the Center to the Middle of any one of 
| the ſides, 11 inches, what's the Area thereof in 

Ale Gallons. 


Six tim:s 13, is 78, the half of which is 39, 
mulrtiplyed by 11, (the perpendicular, or Radi- 
| us falling from the Center to the Middle of any 

{ide,) and the Produd is 429, which multiplyed 
by -0092130 ( the Multiplyer for a Hexagon ,) 
_ the Produtt is 3.852377 the Area in Ale Gal- 
ons. 


H Or 
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Or thus, moſt exattly ; Multiply the Square of one of 
the ſides,of the Paiigan givenyby the Number in the 
firſt Column of the Table for that Poſigon ;, and the 
Produt Multiply, or divide by the proper Num- 
bers in the ſame Table for Ale Gallons, and the 
Produdt or Buot, is the true Arta thereof in 
Ale Gallons. 


The {ide of the Poligon & _ 
1s 13, which ſquar'd is—— 
Multiplyed by the num- 


m— —-—-I09 


ber in the firſt Column, for & 
a Hexagon ——— — m—— ——2.5 9808 
2338272 
15 5SB40 
25980 


—o— 


The ProduR, or Areain Inches — 43g.97552 
'The Multiplyer for Ale Gallons-----.0:92130 
[—_ 
1317226500 
439075)2 
87815104 
393 167968 


—— 


4-045202765760 


.. So the Arca is four Gallons and..oqy parts of a 
thouſand; being almoſt -a fifth' part of a Gallon 
more than the Area is, by the other way of 
working. 


Admit 


The Giuger's Pradfice. 


Worts, What's the whole Contents ? 


' Area 4.045 
Mul.by 70 


—___ 


The whole Cont, 4 a50- 


—— ey I ————__ CR _—_—_— 


POLIGONS 


ATable of Multipliers and Diviſors for Regular 


51 


Admir this Hexagon Tun be 10 inches deep in 


| Multiply the "Area found', by 10 inches the 
depth, and the Produd is the whole Content. 


>  — @——y 


| 


H 2 


| : Multi liers |[Multipliers |\Diwiſors for 

| Poligons, | for Far for Ale Gall. Ale C Gall. | 
Trigon © 443391 0015355 651.25 250 
Tetragon, - | ,00099 [0035461 282.009 
Pentagon T 4.729248 |.oo6Ioto [163.908 | 
Hexagon \2 .59808 |.5092130 [198.542 
} Heptagon |3 .63391 | 2128863 | 77.602 | 
Offagon -.|4. 82843 |.0171221 | 58.494 
Eneagon |6-.18163 |.0219215 | 45-617 
} Decagon [7 .69429 |.0272844 | 36.65 0 [ 
Hendegagm'g' .30566 |.0332155 30 110 
[hte [1.19617 |.0307039 =S 


To 
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To find the Content of a Piramid. 


A Firamid is a Solid, having -one- right lined 
Baſe (either Triangular, Round, . Square, or Oblong 
&c ) from which it decreaſeth equally leſs and 
leſs, till it end in a point at the top or Yertiz : Alſo 
in the Periperaſma a right line may, be every 
where applyed from the Baſe to the Yertez; And 
under this Definition -is compmnvenged a Cone , 


which is only a round Pirami 


By the Area of the Baſe of a PIRAMID , and 
its Altitude, or height ; to find the. Solid Content ? 


The Rule is, 


Mpy the Area of the Baſe by one third of 
the Altitude; and the Produtt is the Solid Content. 


Admit the Baſe of a Square Pira- Gall 
mid be 48 inches. The Area$ 2? - 


thereof ig —— — - 


And the Alticude go inches, whoſe 
third part 1's —— 


5 -w 
The Piramids ſolid Content in any 245-10 


all. ——— —  v-_ — 


Admir 


o 


-— 
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Admit the Diameter of a Cone's 
Baſe be 48 inches. Then the þ 6. 42 
Area thereof is—— — 
One third of go, the Altitude is =———30 
192.60 
T he Cone's ſolid Content, is one hundred nine- 
ty two Ale Gall. and ſix tenths 


By the Altitude and Baſe; to find the 
HYPOTHENUSE. 


Tothe Square of the Altitude, add the Square 
of half the Baſe, and the Square Roet of the ſum is 
the Hypethenuſe, or {lanc height. 


The Altitude go, ſquar'd is—— —- 8109 
Half of the Baſe 24, ſquar'd is ——576 


Total Sum. 8676 


The Square Root of 8676 is 93.145 the Hyo- 
thenuſe. 


By the Hypothenuſe and Baſe ;, to find the 
Altitude , or perpendicular height. 


From the Square of the Hy7o- | 
thenuſe ſubdutt the Square of half _ 75's Rule will 


ge 5” il find the Perpendicular 
the Baſe ; and the Square-Reor beight in leaning Tas, 


of the remain, 1s the Alttude,or ng may be of god 
perpendicular height, uſe ſometimes, 


By 
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By. the Hypotbenuſe nd Altetudegto find the 


| From the __ of the Hypothenuſe,. Subduct 
the Square of the Altitude, and the Double of the 
$quarc-Root of the remain, is: the Buſe, 


There is a Brewer's TV N, whoſe Baſes are 
Rego allelograms , unequal , - but parallel 
( and therefore called the Fruſtum of a Piramid, ) 

Whoſe Length of the greater Baſe is 84 Inches, 

-and the Breadth 68, the Longgh of the Zeſ- 
ſer Baſe 69 inches, and the Breadth 58 ; And 
the Depth of the Tun 27 Inches : How ma- 
ny Ale Gallons will this Tun contain ? 


This is the GENE RAL RULE for all Tuns 
of this ſort. 


Take the Area of the greater Baſe, the Area of the 
Leſſer, and a Geometical Mean betwixt the two 
Ared's; the ſum of theſe three multiplyed by one 
third part of the Tuns depth, gives the Con- 

tents 


by 
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EXAMPLE. 


Multiply 84, the Length of the greater Baſe , 
by 68, the Breadth and Divide by 282, 


t Sun 


E : 672 gives the Area of the greater Baſe, 


J04 
Gall. 
282) 5712 (20.25 Arca 


m—_ 


564 
720 


564 
1569 
1410 


I50 


| Multiply 69, the Length of the Leſſer Baſe, by 
58, the Breadth and Uiyide by 282, will giye 
14. 19 Gallons. 


To tind a Geometrical mean, multiply one Area 
by the otner, and Extract tne Square Roof,” giycs 4 
Mean berwixt the two Area's. 
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20.25 
14-19 
18225 
2025 
8100 
2025 


a. 0 Ws. © 


287. 3475 (16. 95, The Geometrical Men 
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Gallons 
Area of the Greater Baſe is 20.25 
Area of the Leſſer Baſe is 14.19 
The Geometrical Mean 16.95 


— -- ——— 


Tot. 5 I, 39 
9 


462.51 


Multiplyed by 9, the one third of the Tuns 
depth gives 492.51 Gallons for the Tuns 
Content- 


The Content may be given very ſpeedily b 
the ſliding Rule, on the Lines A ws B. = 


As 282 is to 84, ſo is 63 to the Area of 
the greater Baſe, viz.- —— I 20. 25 


As 282 isto Cg. Sois 58 to the Area 
of the Lefler-Baſe, viz ——— —— @ 14. 19 


To find a Geometrical Mean bertwixt 
theſe two Arca's; On the Lines C ) 16. 95 
and D, Ser 14.19 upon C, to 14.19 — ——- 
upon D, And then againſt 20.259 5l. 39 


upon C. is 16.95 upon D. So 16.95 9 
is a Gecmetrical Mean betwixt theſe tyo 5 — = =— 


—_— 492.31 


Area's. Ge 
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There is a Town whoſe greater and leſſer Baſes are 
both Eliptical, Parallel; Proportional, and a like Stuate, 
whoſe greater and leſſer Diameters of each Baſe, are the 
ſame Lengths and Breadths of the lat Tun ; and the 
depth likewiſe the ſame. 


How many Ale Gallons will this Tun contain ? 


The RULE is, 


Multiply the length of the 

That is, multiph gtcater Baſe by the Breadth, and 

_e 4 _— by the the Squre- Root of the produt? is a 

"EIA Mean Diam. Then ſquare the 

ſaid mean Diameter,and Divide by 359.05, Gives 

the true Area of the Greater Baſe. And in the 
ſame manner find the Area of the Leſſer Baſe. 


Then find the Geometrical mean betwixt the A- 
rea's of the two Baſes, as was done in the laſt Tur ; 
and multiply the Tetal of the two Area's and the 
Mean, by onethird part of the Tuns depth ( as be- 
fore) and the Content will be 363.37 Ale Gal- 


lons. 


But the Operation will be the yery ſame with 
the Sliding Kule, as the other Tun was, only uling 
359 in ſtcad of 282, 


EXAMPLE) 


*S * *S 
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EXAMPT'E 


A. Gallons 


As 359 rs to 34 : So 75 68 to the L a 
Area of the greater Baſe; viz. ).9 


As 359 is to 6g; So is 58 to the 
Area of the Leſſer Baſe, wiz. @**' 74 


Set 13.92 upon C. to 15.92 upon 

D, and againſt 11.14 upon C, is>13. 71 

13.31, the Geometrical Mean, \ 
| | Total, 40.37 

Multiply by 9g the one third parr 

of the Tuns depth gives the Con- 9g 

ecnt -- _ -- _ _—————enc 


303-33 


There is a Tun whole Baſes are both ſquare, but 
uncqual; the fide of the Greater Baſe is 120 in- 
ches, the ſide of the Leffer Boſe is' x04, and the. 
Depth 33 inches. 


What's the Content in Ale Gallons > 


This Tun is the Fruſtum of a Pyramid, and may 
be Gauged by the General Rule given : only mind 
to Diyide by 282, | 


*% \/ 


] 2 T here 


y » 
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There is a Conical Tun, whoſe Baſes are both 
Circular, and the Diamiters of the greater and le(- 
ſer Baſes, and Depth, are the ſame of this laſt 
Tun: Whet's the content in Ale- Gallons ? 


As this is the Fruttam of a Pyramid, 'tis done like- 
wiſe by the General Rule, only dividing by 359,05. 


A Conical Tun, whoſe Diamiter at the bot- 

rom 1s — — -- ICS 
The Diamiter at the Top is —93 
And rhe Depth is ———30 


Inches 


How many Ale-Gallons will this Tun contain 
upon.cyery Inch of the Depth ? 


Rule is, 


Firſt Divide the Difference of the Buttom and Top Di- 
amiter, by the Depth, and the Quotient ts acommon A1- 
dend. « Then find the Area of the Diamiter in the mid- 
dle of every 10 or 12 Inches of the Depth, 


108 
93 
30) 151.5 addend 
4450 5 


—— 


000 2.5 


On 
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5 +5 
10 jp 
_ 5.0 
5.0 
G3 
2.5 


= - — 


G5.5 Mean Diamiter 5 Inches from Top 


J 
100.5 Mean Diamuter 15 Inches from Top 
3 


—  - 


195.5 Mean Diamiter 25 Inches'from Top ©. 


Sie ©», 140 A 
The Area's of the 3 Diamſlers4 a$. 3 {in AGall. 
31.00 201 


Toral £4.53 | 
10 


—— —— - 


845-30 


Mu'tipl. by ten, the one third part of the depthy 
Gives 845.30 for the content of the Tun, 
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Or thus, atevery 12 Inches. 


6 12 9 3 

5, 5 « +5 -. 

3-0 6.0 45 3c 

| { 4 11.024 We 54 

10 

93 part] 25.4 58 . 

+ = 
__O— 


05 Mean Diam 6laches fra Top 
6 


2G, 
to2 Mean Diam. 18 Inches from Top 


108. 5 Mean Diary. 27 Inches from Top 


Area's) B, F. Gparts 
TheArea's )25.67 (0 — 3— 0.17 
of theſe 3) 28.97 (0=—3— 3.47 
Diamiters (31.59 )J0o— 3=>—6.09 


25-67 
I2 


5134 
2507 
308.04 
347.04 
189.54 


$45.22 Gallons 24—3 
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2897 
347-04 


28.97 3159 

I2 6 

5794 19954 
B F. Gpatts 
3-72 
3-—O.I7 
FRIES 
hs 3 0.17 
3 0.17 
_ 3.2I 


63 
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17 — ] ——2 O02 
3 0.17 


vi —-—_ | 
J———017 F 


—  — - 


PT —_—_ 
—__ ———— — 


Note. 15 —3}——1.68 


{2 —— "BIO 6 

3-——347 
wr — 
J1I——2 —— 1.33 
3mm 3-47 
LO ——_—2— 6,35 

3——3:47 
_—— 3 —— 2-89 


3 2.47 
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Note, 3-— 6.09 


I — ——-2.08 
| — --6,09 


— — 


O——3 ---»--0,09 
3——6.09 


H-— © a__{ <0 


—_— E—————— — ——— o 
_— — —— - 0 - 


_—————  —  — ——————@ 
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To Inch a Tun. whoſe Baſes, or Top and Bottom Diami- 
ters are unlike, Viz, the Top Elptical, and the Bot- 
tom Circular. 


Admit the Diamiter of the Circalar part at the 
Bottom be 110.1 Inches; and the-Axzs (or Long- 
eſt Diamiter at the Top) of the Eliptical part be 110.2, 
and the Shorteſt Diamiter 101.1, and the Tun's 
Depth 14.8 Inches. 


To Inch this Tun, take with the Lons Rule the 
Croſs- Diamiters, in the middle of every 6 or 4 Inches of 
the Tun's Depth : Thus at 2 Inches from the Top the 
Lonoeſt Diamter zs 110.2 Inches,and the Shorteſt 101. 1. 
In the middle of the next four Inches, which is 6 Inches 
from the Top, the Longe(lt Diamiter zs 110.2, and the 
ſhorteſt 103.1 Inches ;, and ſo T find the reſt, as are ex- 
preſſed in the folluring Table. 


Now having theſe Diamiters, the Area of the 
Mean Inch, in the middle of cvery 4 Inches, may 
be thus found ; Multiply the Longer Diamer by the 
Shorter, and the Square Reot of the Produf is a 
Mean Diamiter, Or divide the Produtt by 359.05 
gives the Arca in Alc-Galloas, wichour cxtratting 
the Square-Root. 
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110.2 
IO1.1 
goman—m 
I1O2 
I 102 

I TO2 


- 


p—_— : | 
-.. + + «M.Dia* Area 
IT141.22(105.55—J1,02 
I 
OII41 
205 
1025 
\ 11622 
2105 
10525 
109700 
21105 
105525 


4175 


Or work thus by the Sliding Rule, Set 359.05 Zo 
B, tq the Longeſt Diamiter, viz. 110.2 upon A ; Then 
qe the ſborter Diap. gjon B, is the Area in Ale-Gal- 
long ; Thus againſt 101,1 is 31,01, the Area of the firſt 
four Inches ;, againſt 103.1 zs 31.64, the Second Area ; 
and ſo of the reſt, as int eTable , 

Depth 


UML 
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Mean Cont of every 4Inches 
porter Inch 1 the Tun's dep:h in 


Depth | Axis . 
V Dian. | :4.4.6 | B. F. G.parts 


—_— 


{#4 110.2 | 101.1 31.02 2 _— 
4 | 110.2 | 103.1 | 31.64 | 3<-——2—-7:56 | 
4 | 110.2! 105.1 | 32.25 | }J——-3——1-59 
4 
3.8 


110.2 | 107.1 | 32.87 | J——2——3 68 
110.2 | 109.1 | 33.48 | z——=2—=—8 22 


19.8 | Whole cont. [I " Wiibiei> ——0.84 


W—_—_— 


To find the Drip and Fall of a Tun, and to mak? Allow- 
ance for the ſame in Inching the Tun. 


Admit this Tun were fo placed, that when the 
Bottom is juſt covered on one fide, the Liquor is 
juſt 3.8 Inches deep on ihe other fide oppolite ? 
How much muſt be allowed for the Fall of the 
Tun ; By the Work atoregoing the Area of the 
Mean Diamiter in the middle of the 3 8 laſt In- 
ches 'that+is at 1.9 Inch from the Bottom) was 
found ro be 33.48, this multiplied by 3.8 makes 
127-224 Ale-Gallons, the halt of which is 63.51, 
And fa much may be allowed for the Drip or Fall 
of the Tun. 


Now reduce this 53,61 into Barrels, Firkins and 
Gallons, and it makes't Barre), 3 Firkins, 4 Gal- 
lons, and 11 patty, - © 

& This 
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Thistaken from 18—3—0.84 the content of the 

I—3—41: Tun when it 
— ſtands leyel. 
DT 2 


Remains 


And ſo. much will the Tun contain when the 
Fall or Drip is 3.8 Inches, | 


IO} —5 23 
SE IIs 


Notey 3 —6. I4 


Z——6. I4 


_—_— —— 
3z—==06:75 
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B——2 


2.84 


3———737 Nite, 


Here Note, the Remainder at 16 In- 
ches dry, to be 1 Barrel, 3 Firkins, 
4 Gallons, and 11 parts, which ar- 

gues the Work zs done exatily, 
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How to Gauge a Copper, and make allowance for the 
Riſing Crown. 


Admit the Diamiter atthe Top be 109. 5 Inch- 
es,the Diamiter at the Bottom of the Crown 83.3 
Inches, and Depth of the whole Copper 40.1 
Inches. The Diamiter which touches the Vertix 
or top of the Crown 89.7 Inches ; And the Al- 
ticude of the Riling Crown 7. 3 inches. 


I demand the whole Content of the Copper 
fromthe Top, tothe Vertix of the riſing Crown ? 
And the Content of the Liquor that Juſt Coyecrs 
the Crown ? 


And laſtly, What ic holds upon every 6 inches 
from the Top to the Vertix of the riſing Crown ? 


The Rule, is, 


Take the Area of the greater Diamiter, and the Area 
of the Diamiter that Touches the Top of the Crown, and 
a Geometrical mean proportional betwixt the two Area's 
The ſum of theſe three multiplied by one third part of 
the depth from the Tp, to the Vertix of the Crown, 
Gives the content of that part, Or ſo much will thz 
Co; per contain after the Crupn is Ju'f covered. 


The Rule to find the Content of the Rijing- Crown, ts, 


Multip'y the Area of the Diamiter of the Bottom of 
the Crown , by half the Crowns altttude, Gives the con» 
tent of the Crupn, 


T. Theh 
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Then ſubRraf the content of the Crown, from that 
fart of the Diamiter at the Vertix, to the Diamiter at the 
Bottom ; And the Remain is the Quantity of Liquor 
that will Juſt cover the Cropn, 


EXAMPLE 


10915 


. 
=. 
*.. 
*s 
*. 


109.5 

109.5 

5475 
9055 


I09) 
Gall, parts 
359)11999-25(33-399 


1077 
1220 
IO77 


I432 
1077 


3555 

$231 
3240 
3231 
09009 
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The Gavger's Praflict. 


The Gaiger's Praffice. 71. 


The Area at the Top — 33. 
The Arca at the ER... 
The Geometrical Mean—-27.490 


The Total - 83.2IL 
Mulrtipl. by ! of the Depth10.933 


— 


_—_ - ——— mo —-——— 


Cont. from theTop to the Crown's Vertix g0g.74 5863 


83.3 
83.3 
- 2499 


6664 


359)6938.89{19.328 [Area at the 
** ** bottom of the Crown, 


339 
3348 
323T 

1178 

I077 
Io1g 

718 ; { 

oupogns ! 
36s 

2072, 


moms 


" 233- 
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19.328 maltiplied by 7, the Crown's Altitude. 
365 


R—__ Dc 


= 
994. 


|  70.54720 the content of the Crown 


Now the Area of the Vertix is 22.412 
And the Arca at the Bottom is—19.328 


— 


Total 41.740 Gallons 


The half of theſe two Arca's is—— 20.87 
, Mulciplicd by the Crown's Altjtade—7.3 


— 


152-351 


Which makes 152.351 Gallons ; from which 
ſubira& 70.5472, the Crown's content ; and the 
Remain will be the Liquor which will juſt cover 
the Crown, 


EXAMPLE, 


pe 
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Now to 909.745853 
add —— - $1 8008 ; 


— 


991.54966} 
Which ſhews, that 991 Gallons and a half ts the Cop- 


per's content, 


To know what the Cofper bolds upon every G inches 
from the Top to the Vertix of the Crown. | 


The Rule is, 


Divide the Difference of the Top, and Vertix Dia- 
miters, by the depth from the Top to the Vertix, and the 
Duetient is a common Subducend. 


Then find the Areas of the Diamiters in the middle of 
every ſix Inches of the depth ; and laſily, Multiply each 
Area by its particular depth , gives the true Content upon 
every fix Inches, and the odd parts, 


IW by i 282. The Di:iſor for a ſquare? Becauſe 282 
Cubical Inches are an Exchcquer-Gallon of Ale, 


IWhy is 16.79 the Gauge point for a Jquare? Becauſe ic 
is the ſqua:e Root of 282, or ſo many Inches in 
Diamiter, is Juſt on? Gallon vpon a ſquare, in one 
inch dcep in Liquor. 


IV hy is 231 Diviſor for wine upon a ſquare? Becauſe 
231 Cubical Inches are an Exchequer- Gallon 
0! IN zne. 


Why 
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Why is 15.199 nai pEaggr forWine upon a ſquare? 
becauſe it isthe ſquar-Root of 231, or F much in 
Diamiter of a ſquare, is Juſt a Wine-gallon upon 
one Inch deep in Liquor. 


thy is 18. 9487 the Gauge-point for Ale upon 4 
Circle > Becauſe a Circle of that Diamitcr i Ju 
one Gallon upon one Inch deep in Liquor z (and 
that it is the ſquare-root of 35.9. 05.) 


Why is 17.1498 the gaug point for wine upon aCircle? 
becauſe a Circle of that Diamiter one inch deep 
in Liquor isJuſt a wine-gallon : (and it is the ſquare- 


root of 294-1) the Diviſor for a Circle. 


Why is 359.05 the Diviſcr in Ale-gallons for a 
Circle ? Becauſe it is the ſquare of 18. 9487, the 
Gauge-point for a Circle. 


Why is 254, 1 the Diwrſor in Wine Gallons for 
a Circle ? Becaulc it is the ſquarc of 17, 149) the 
Gauge-point for a Circle. 


A Spheroidical Cask whoſe Bung Diamiter is 27. 5. 


end Head 2.3.5. And the Length 32,W hat's the Con- 
rent in Ale-Gallons. 


The Rule is, 


To the double ſquare ofthe Bung Diamiter,add 
the ſquare of the Head Diamiter, and the Total 
Divide by 1077, T hen multiply that Quoticnt by 
32 (the Length) gives the Content of the Cask 
in Ale-gallons. 


But 


[UMI 


The Gaugers Praftice, $81 


But why is 1077 the 'Diviſor ® Becauſe it isthe 
ttible'of 359, (the Diviſor for d circle in Ale gallons) 


What is the Content of the faid Caik in Wine Gallons * 


The work is the ſame, only inſtead of 1077, 
Divide by 882.3, becauſe it isthe rrib'e of 294.1, 
(the Diviſor for a Circle: in wine Oallons:) 


How to find a Gauge-point for any Meaſure,either 
Liquid or Curne Meaſure: rirſt notc that 272. 25 
Cubical- Inches 15 a Corne Gallon, or a Gailon of 
Malt; But the goods or grains of indiffercnt 
Malt, and of indifferent Grinding, when three 
worts have paiſed through it, ir is more Tom- 

a&t by about a Sixth part: So in the South and 

eſt parts of England 227 may be ſaid tobe a 
Gallon, or a Diviſor ptoper for' a ſquare Maſh 
Tun, and 288 for a round maſh Tun: but in 
Yorkſhire: and \the Northern-Counties indiflerent 
malt and of indifferent Grinding, is CompaQ bur 
about an 8th parr; So 238 may be ſaidtobe a 
Gallon there, ot the 'Diviſor proper for a ſquare 
Maſh Tun; and 303 for a Round maſh Tun. 


Yet the Diviſors are to be Altered by the Su- 
perviſor, according to the Country male made 
uſe of : For his Eaperience in this Caſe, willbe the 
beſt Diredtor. 


$o. the Souare Root of 227. is the Gauge point 
for ſquare Maſb Tuns of the ſouth and welt Coun- 
try Malt. And the ſquare root of 285 is the Gauge 


poiat for Round math Tun's. 
| | M 


Like- 
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Likewiſe 238, the {quare roqt of, which, is che 
Gauge point for ſquare Maſh Tun's inZoribyre.and 
the Northern Counties, And the ſquare-root of 303 
is the Gauge point for Rouod Maſh Tuns. .. 


The ſquare Roor of the Cubical Inches of either 
Ale, Wine, or Corn Gallon, is the Gauge paint 
for gallons. And likewiſe the ſquare Root of the 
Cubical Inches in a Buſhel, or Quarter, is thc 
Gaug point for Buſhels and Quarters, * | 


Note that 8 Corne gallons is a Buſhe!, and 8 
Buſhels is a 2uarter. ro 


How to turn Gallons of Ale into Gallons of 
Wine. | | 


EXAMPLE. 


In 27 Gallons of Ale, How many gallons of 
Wine ? 


By the Rule f THREE. 


9: 11 :: 27, 33 
Note that thePro- 27 
mm gen <2 4s 
F Mwb- . , 
a zl gs, ) 297 (33Wvine Gallons 
dividing the * 6 
ProduF by 231. 27 
| 505 
27 


tr — — 
LC 


OG 
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I 43 Gallons of Wine; How many Ale- 
Gallons ? | | 


i Y 5 3 $9 
9 


11) 297 (27 


22 


The 4a ofa CIRCLE being 4.2 Ale 
Gallons what's the Diamiter of the faid circle > 


Multiply the Arca by 359.95, and the fquare 
Root of the Produft gives the Diamiter of the 
CIRCLE. 


Of Cask Gauging. 


Of Writers, and Artif's Treating on this 
ſubje&, do give their _ that every 


common Cagsk (as Butts, Pipes, Hogsheads, Barrels, 
and ſuch Like) arc in the Form of theſe four 
Solids. viz, 


M 2 Ei- 
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Either of the middle Fruſtum of a Spheroid. Or 
the tniddle Fruſtum of a parabolical Spindle. 


Or the midle Fryſtum of two parabolical Co- 
noids a-butting upon: one common Baſe. Or the 
middle Fruſtum of two Cones a-butting upon one 
common Baſe. 


Which by theſe 4 Rules following, the content 
of any cazk may be found very near the Truth. 


EXAMPLE L 


A Cask that's in the Form of the middle Fruſt- 
um of a Spheroid, 


W hoſe Bung Diamiter is — 32 
Inches. 


i 


Head Diamiter is — — 25 


And the Length —45 


What's the Content in Ale or Wine Gallons ? 


The Rule is, 


{ To the Sum, ard half Sum of the Squares of the 
Bung and Head Diamiters, add half the difference of the 
ſaid Squares ;, the Sum Multiply by the Length, and 
divide the Produdt by 


: 88, c the Quotient Me 


The 


*S T% 


The Gauger's Praffice. 85 


The Square of 32 is 1024 
T he Square of 25 is———625 


The Sum is— ——— —- 1649 
The half Sim I5———824.5 
Half the differ.of the Square 199.5 


The Sum is—— w 2673 
Multiplied by the length 45 


WO ———— — 


Divided by——1077)120285(111.67 the con.inA.G 
EXAMPLEI, 


Admit a Cask of the ſame Diamiters and 
Length in the form of the middle Fruſtum, of a 
Parabolical Spindle; (a Cask whoſe Staves betwizt the 
Bung and Head are leſs curved, by about one third part, 
than the Spheroid,) 


How many Gallons will this Cask contain ? 


The RULE is, 


" To the Sumand half Sum of the S7vares off the B and 
H Diamiters,add 3 tenth parts of the difference of the ſaid 
Squaresgthe Sum multiply by theLength,and divide 2s be- 
fore, gives the content in Ale or Wine Gallons reſpeQively, 


The 
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The Sum of the Squares i$-1649 
The balf Sum is— —-_8245 
The 3 renth parrs of the 
difference of the Squares #1197 
ATLANTIS das 
NETS OP 
The Sum of theſe igw==_2593-2 
Maltiplied by the Length —— 45 


And divided by—1077)116694:0(108 34 coninA.G 


EX AMPLE. Ill 


. Admit. a Cask of the ſame Diamiters, and 
I engch, as before, iti the fottm of the middle Pru- 
ſtutri, of two Parabolical Conoids; (a Cask whoſe 
Stdves bertixt the B and H, bave little Curveture, lying 
nearer tothe ſtreight Line thas to the curved.) 


IWhat's the Content of ſuch a Cask ? 
The Rule is, 
To the Sum, axd half Sum of the Squares of the B and 


Hianitters, add one tenth part of the Difference of the 
faid Squares, the Sum multiply by the Length, and «the 


Produdt divide, as in the Po Example, gives the content 
P | 


in Ale or Wine Gallons reſpedtively. 


PR nd ed 
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TheSum of the Squares isT649; - 

The half Sum is+— —-824.5 

One tenth part of the dif-y 
ference of the Squares þ399 


1 S pm eerrrrnernnnn nes te ene—_ 
The Sum of theſe is 2513.4 
Multiplied by the Length —- 45 


Produd diyid. by 1077)1 1310g.0{105.01 cnt. 4.0 
EXAMPLE IV. 

Suppoſe 2 Cask of - the ſame. Diamiters, and 

Length, ſhould be in the Form of the midd{e Fru- 


ſtum, of two Cones Aburtting upon one common 
Baſe. ? 


What will be the Content of ſuch a Catk in Ale © 
IW ine Gallons ? 


The Rule is, 


From the Sum and half Sum of the Squares of the B 
qnd H Niamuters, ſubftiratt half the Square of the diffe» 
rence of the Diamiters themſelnes, and multiply. the Re 
mainder bythe Leneth, and dizade the Product, as.iu the 
firſt Example, gives the content in Ale or Wine Gallous 
refpeftively. | ;t 


98 The'Gaiger's Pratfite, 


TheSum of the Squares is—16 

[The half Sum on "rs 

The Sum of theſe is 247 5 | 

The half the Square of a ; 
difference of the 1544 | 


ters ſubſtrated —y 
The Remain is 224490 | 
Mulciplied by the Length—— 45 


ProduR divided by 1977)110205(102442 
Now tis plain, by theſe Four Rules, that if the, Dimen- 
Fir Belory O_ - wh *: po 
Bung Diamiter 32 
Bed Hea Diamiter a5 Maches 
and the, Length 45 


That the Contents of theſe 4 forts of Casks are as 
followeth: 


Gallons |Diff. 
I. As a Spheroid ——- <— ———-111-573.3} 
I. As a Parabolical Spindle — ——- 1034333 


Obſerve here, That the Difference betwcen the 
Content of the firſt, and ſecond, is equal to the 
difference, between the ſecond and thir ; and the 
difference between the third and fourth are ſcarce 3 
Bugrts leſsthan the other ; which indeed it ought 
to be ſomewhat leſs, becauſe the Staves berwixt the 


Bung 
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Buzg and Head ate little curzed, and lic near tothe 
ſtreight Line, Which plainly demonſtrates theſe four 
R»lesto be very near the Truth. 


Yet it may be ſuppoſed, that a Cask of theſe Di2 
amiters, and L , may contain ſome cerrain 
qRaricy berwixt the Contents hene found + Bur in 

Calcs proceed by the Rule given, adding 1,2 

ar. 5 tenth. parts of the dif Fee of the Squares, 
as Judgment, and the Shape of: the Cak ſhall dig 
rect. , 


And the like Cauzion mult he obſeryed in the 
finding the Mean Diamiter (x Reducing the Cask 
into a Cylinder) if you work by the Sliding Rule. 


Much Bulging '7S, 
For a Cask tering The Multiplier #s '£ 
Conical 5 


So between .8$ tenths and .5 tenths will all Casks hag 
pen, that are hooped. 
Of aStanding Cask part empty. 
A Caxk ſuppoſed to-be the middle Fruſtum of 


a Speroid, ſtanding-gpon one Head, with its Axis 
perpendicular to the Horizon, 


Bung diam. is 20.8 
Fhaſe < Head diam, is 23.37 Inches, 
Length ig <—-- gon; 


And 


90 The Gauger's Prattice; 


And 7,5 Inches being dry, or wanting ſo much 
of being tull, PEN | 


What's the Quantity of the Liquor in the Cask ? 


Divide the difference of the Area's of the Bnng and 
Head Diamtters, by trible, the Square of half the Cask's 
Length; then mulnply the Quotient by the Square of the 
Taches from the plain of the Bung to the Liquor's Sur- 
fdce z and the Prodaft ſubdufted from the Area of the 
Bung Diamiter, will leave the Area of a Mean Circle, 
which multiplied by the diſtance from the plain of the Bung 
to the Surface of the Liquor, gives the content betwixt 
the Bung and Surface, 


Which ſubdufed from half the content, the Remain 
will be the Gallons required to fill the Cask, 


Half the Cask's Length 1543 
15.3 ſquard 


234-09 
3 tnibled 
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Gallons 
The Area of B.Diam,is2.0003 
The Areaof H. Diam.-1.512 


Divided by—- 702.27).488300000(.000695 
421302 *** 60. 


669380 27812 
632043 61624 
—_— —— 41718 
3/3399 |. 2po—_— 
352135 +«042362052 
222350 

219681 

11669 

Bung Arca —— — 2.0003 
.04236205 2 


The Area of a M. Circle —1.957937948 


Multiplied by the Inches from we. 
Bung to the Liquor's Surface—- 7-8 
15663503584 
13705503639 


- IEC Em —_ —_—_— —_— 


15.2719159944 


Here it is 15 Gallons, and 27 parts, as by the 
other Rule 


If the Diamiter of the Surſace of the Liquor be known 
Then to the double Area f the Bung Diam. add the A- 
N 2 


re 
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rea of the Diamiter of the Liquor's Surface; and a third 
part of the Sum is the Area of a Mean Circle. 


How to find the Ullage, or vacant Fruſtum of a 
Cylindrical Cask, partly full, lying with its Axzs pa- 
rallel ro the Herrzon. | 


EXAMPLE. 


A Cask whiſe content is 80 Gallons 
The Biing Diamiter——29 Inches 
The Dry Inches =— —- 13 
The Wet Inches — —16 


The Rule is, 


Divide the Wet or Dry Inches by the Bung Di- 
amiter, adding two (or more) Cyphers ; and the 
Quctient ſeek under the T itle V.S. gives a Scg- 
ments, which multiplied by the whole content of 
the Cask, gives the Quantity of the Liquor in the 
Cask, or he Gallons wanting. 


29)13-00(.44 
Pe 


116 — 
— NTR 45 
. . 340 

116 


BY ——. 


24 


L= 


VP "Ty v vo YÞ 
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14364 
> 89 


34-9120 


Here 13 divided by 29, the Quot. is but 44, 
and 24 is the Remain: So always obſerve that when 
the Remain is above half the Diziſor, add one to 
the Quot, Now againſt 45 in the Table of Seg- 
ments, under V.S. gives .4364, which multiplied 
by 80 (the whole content of the Cask) the Produtt is 
34 Gallons, and Nine tenth parts of a Gallon 
and ſomuch the CASK wants of being full. 


29)16.00(.55 


Here the Suct.zs 55 againſt 
which in the Table of Seg- (£5636 
ments 1s 
Which multiplicd by 80 
the content, gives the } 80 
Liquor in the Cask— / ——=- 
| 45-0889Liquor intheCask 
34-912 Liquor wanting 


_— 


— —w_ 


85.0000 


A 


_ 06 To uns. 
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 —_ ——_ CR men OD I—o—__m—— 


A Table of the Segments of a Cirdle, 


——— — — - 


| Area. Area. || V. | Area. ||V. | Area. R 


cnn. Sim {cc ed fo 


I — — — — | — 


Lie: Bowe | orine 
| 99 | -9993 ” 2066 || 74 
.0048 || 98 | .9952 || 27 | .2178 || 73 
0987 || 97 ! .9913 1118 | 2292 i} 72 

95 | 98951129 ] .2407 || 71 1 750? 0 
51.01 7| 95 | 9813 130] .2523 || 70 | 7477 - 


M- w2 0 a pans: K 
| 6 +2245 1194 | 0755 31 *.2640 


74 of 


+7822 


7708 


69 | .7360 
32 2259 116 7241 
.2678 \}67 | :7122 
; 0446 [[9T | -9554 [1 34 j-2998 [166 | .7992 
10 !.0520 {{go | .g480 || 35] .3119 || 6; | 6881 
— — — —O— — w— ſo 
= $3241 [14 | .6759 
7 | 3304 63 1.6636 

3487 | 62 | 651} 
23611 
+3731 [j[GO; . 


Ll 
Lol 
O 
——| 
\O 
GO 
© 
LO 
—_— 
oO 
4 
Oo 
to 
_ 
QO 


—_ 
PE) 
vQ 
Q 
+ 
2 00 
4 
\o 
[#1 
(OY) 
oo 
TE) 
*.& 


PTY —_ —_ + £* 44 _ ws 3% ot 


.3860 59 3 214 
.* «3986 || 58 | .501 
8776 [143 |-4112 57 | +5885 
+8077 || 44 | -4238 [| 56 } .5762 
= & bi. 80 | 8576 || 45 : +4364 || 55 f 563" 
21 327179 | 8473 (146 -4491 |] 54 | * 

n2 | 163 178 | 83691] 47 | 4618 || 53 

231-1737 || 77 S | .4745 || 52 
24 ] .1845 76 ' S155.) 49 | -4873 || 51 | 45127 
25 | .1955 1175 + 8045 | 50 | .zo0o [| 5o | .5o00 


—_—_D@©lTKk.— ——_— $—_— —  y_— 
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Nete, that the Tables of Seaments are mad: only for 
a Cylinder. But the Line of Segments on the Sliding- 
Rule 1s made for a Spheroid, and therefore is more exact 
for all Bulging Casks ; and the Tables of Seoments only 
proper for a Cylindrical Gask. 


A ſpeedy way (by the Pen) how to find the Ukage, 
or Vacant Fruſtum of either a Spheroidical or Cylindri- 
cal Cask, with its Azzs lying parallel ro the Hort- 
z0n, without either Rule or Table of Segments, 


The Rule is, 


For a Cylindrical Cask, divide the Wet or Dry 
Inches by the Bung Diamiter, as before, If the 
Quot. be under Fifty, ſubſtrat from the Qot. a 
Fourth Parr of that Number, 
bow ye ky ov make o aj? 1198 A if = Loot. 
and the Remain multt ww 
che content. But if x 9:7, Bac = pr ptr bes 
be above Fifty, then add a 4th f#ſib part. 
part of that Number,which is | 
above 59, to the Quot. and the Total multiply by 
the content, 


For EXAMPLE. 


The ſame Cask as was laſt, content $9 Gallons 


Bunge 29 
Dry 1 5 Clices 
Wet 16 
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29)13.00 644 


ah > 
140 _ 
JIG m—— 
4 0372 
35-0000 
"Pp 
| 34-9500 


The Quo. wants 5 of Pifty : fo ſubſtra@ 125; 
the Fourth part of Five from 45, and the Remain 
is 43732 which multiplied by che content, pives 
Þ ons for the dry Inches; which is too much 

ys5 parts of an hundred parts of a Gallon; Be- 
cauſe (in dividing) 24 went for 29. Therefore ſub- 
ſtra@ the ſaid 500 parts from 35 Gallons, and the 
Remain will be 34.95 Gallons, the true content of 
the dry Inches. 


a & rMRRMPnb 
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29) 16.00 (55 


125 
145 
w__— +5625 
150 80 
145 = 
—— 45.0000 
> Biſin... 


fr mr mn nm — ——_— 


45.0500 


————_—— _——— 


the Wet Inches, which. is too little by 
hundred parts, be 


O 


cauſe five remain'd in t 
ſion, therefore] add the ſaid 5 parts of an hundred 
to 45, which make 45.05 Gallons, the rrue content 


97 


Here the Quor. is 5 above Fifty, therefore I add 
a Fourth part of five to 55, the Quort. and multi- 
plies the Sum by the content, gives 45 Gallons of 


of an 


A Divi- 


of the wet Inches. 
Gall, 
Fo the content of the Dry Inches is ——— 34-95 
And the content of the Wet is —— ——- 45-05 


_—_— _——_ 


80.00 


Which is the ſame as with the Table of Segments. 


Now as a id, or Bulging Cask, ſubſtcac 
add one thir part, oor Beep fourth part, __ 
multiply as before, by the contear, Jvc. 


E X> 
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EXAMPLE 


A Spheroidical Cask whoſe content is 64 Gallons. 


Dry Inches iron ——— 


The Buno Diamiter Ig ——————27 
Vnches 
The Wet ts 


27)11.00(,40 
» © k 


23.02 


Here theQuor. wants 9 of Fifty ; ſo the third 
partof 9 is 3, which ſubſtrated from 41, and re- 
mains 3B, which multiplied by 64 (the content ) 
gives 24.32 for the Gattons wanting : yer it is 7 
tenths of a Gallon too much, becaule (in divi- 
ding) 20 went for 27 ; ſo ,7 tenths muſt ge on 

: rafte 


ex 
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ſtrated out of 24-32, and the remain 23.62, the 
exatt Duantity of the Dry Inches, 


27) 16.00 (59 
__— 


40.38 


Here the Quot. is 9 above 50, ſo add one third 
of Nine to 59, the Quort. and multiply the Sum 
by 64 (the content.) gives 39.98 Gallons for the con- 
tent of the wet Inches, which is too little by .7 tenths 
of a Gallon: Becauſe Seven remain'd in th« Dz- 
24ſion* therefore add .7 tenths to 39.68, and it makes 
40-38 parts, the true content of the wet Inches. 
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The Three Uſeful Problems by 
M. D. 


BY the Head Diamiter, Length and Content, 
to find the Bung Diamiter, as a Spheroid ? 


Multiply the content by 1077.16, and divide the Pro- 
ne #2 _ the rn | 

= 14 : and from the Yuot. r 
i he Sears "if ahe Half the Square of the Head 
Guuge- Point, Diamiter , and the Square-Reot 
of the Remain rs the Bunge Di- 


amter, 


By the Length, Content, and Bung Diamiter 
ro find the Head Diamiter 2 : : 


Multiply the content by 1077.16, and divide the Pro- 
dudt by the Length, and from the uot ſubſtratt twice 
the Square of the Bung Diamiter, and the Square-Root 
of the Remazn zs the Head Diamter. 


By the Bung and Head Diamiters, and Con- 
tent, to find the Length of the Cask ? 


Dgul- 


ws TA Ru 
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Mulnply the content by 1077.16, and divide the Pro? 
du by twice the Square of the B , and once the 
of the Head Diamiters, in one Sum, the Quot. will 

be the Length of the Cask. 


T be Uſe of the following T able of 
CTLINDER S. 


N the Top of the Table are plac'd the Dia- 
miters in Inchesand Tenths, from 8 Inches to 
6D in Diamiter, beginning in the 8th page of the 
TE a D, " BE. 2 he» 
Which is 8 Inches and two Tenths, 8 Inches and 
three Tenths, &c. 


* Onthe Top of each Page, in the firſt Column 
on the Left Hand is the Depth of the Cylinder, be- 
ginning -I .2 -3z Oc. to 31 Inches in Depth, 


The Number in the other Columns is the con- 
rent in Ale-Gallons, and hundred parts, anſwer- 
ing to the Diamiter atthe Top of the Table, and 
= ——_ of the firſt Column 1a the ſide of the 

a iT. 


E X- 
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EXAMPLE 


Suppoſe the Diamiter be 26.5 Tenths of an Inch, the 
Depth 14.7 Tenths of an Inch? ; 


In the Top of the Table find 26.5, underneath which, 
againſt 14. in Inches ig =—— — -——27.38 
And azainſt .7 Tenths of an Inch is —— —-1.37 


28.75 


Which being added together makes28.75, thit rs, 28 
Gallons, and 75 parts of a Gallon, or Three Quarts. 


TABLE 


Cylinders, 


From 8 to 60 Inches in Dia- 


miter,and 3 1 inches in Depth, 
Calculated to every tenth of 
an inch in Diamiter, and to 
every tenth of an inch in 
Depth ; Very ready and of _ 
excellent uſe for all Officers to 


caſt up their Gauges. 


——_— —___ 


y 
mm 


WW ——— 


By GEORGE W ARD, Gauger. 
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———— 
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0,19 


0.21 


0.42 


I.og| 1. 
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I.65 
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2.06 
2.27 
2.47 
2,68 
2.38 
3,09 
3,30 


$71 
3-91 
4-12 
4-33 


4 53 
4+74 
4+94 
5.15 
$+36 
$456 
$+77 


1.94 I,9 
2.11] 2-16' 2,21 


2.958 3-02, 3.0 
3-16] 3-24, 3.3 
3-37] 345] 3-53 
3:58, 3-67] 3.75 
3-79, 3-88) 3.97 
4:00, 4-10| 4.19 
4-22 431, 4.41 
4-43, 453] 4-63 


4.64) 4475] 4.85 
485] 4+96| 507 
5.06| $5.18; g.29 
5-27] $439] 5-51 
5-48] 5-61] 5.74 


$496 
6.18 


$497 
6.18 


6.39 


6.49 
6.32] 6.47 6-62 
6.42! 6.66 6.941! 


0.02] 0.02] & 
+2] ©.04| ©.05| ©,05 
+3] 0-27] 0-07] 0.07 
0,09 


©,1 
0.18] 0.18 
0,20! 0.21 
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N 


CS 
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|Ireq 6.23 0:2H 


4-35} 4:45] 4-55] 4-54 
4+52] 4-62] 4.72] 4-814 4.91 
4-783] 4-38] 4.598] 5.08] 5.15 


1.48 I;$1 
1.97] 1:81 


— 


2.11 
2441 


2:07 
2, 36 
2.66 
2.95 
3-25 


2.1 


2.46 2,50 2.35 
2.76 


g.07 
3.36 


2.1 


2. 


3-41] 3.48 
3-69] 3-77 
3-98] 4.06 
4-26 4.35 


23 
24 


6.13 
6.4 
6.6 2 


I' 6.53 


25 


6.32 
TIC 
7-3$ 


3-35 
3 
4-14 


7.67 
795 


8.24] 3.40 


8.52] 8.69 


8.27] 8.4 


8.57, 8.73 
8.85 9.04 


4-91 


$6.22 
$453 
$003 
6.14 
6.45 


$.O1 


— 


$*32 


| 


5:03 


2-23 


9.09 
$39 
967 


8.79] 8.93 
9.10} 9.26 
9.42] 9-60 
9-57] 97+5| 949% 
 $.89110.09|[10.26 
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0,21 


0.24 
0.28 
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I.7s 
2.3 
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I.07 
1.42 
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2.13 


0.72] 0.74 


1.09 


I.45 
2.17 


41% | s- 


GO — 


Ns) 0,04 
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3-14 
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3-20 
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3-91 
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3426 
3.6 


3:98 


4-19 
4-54 
4.89 
$-24 
$59 


— — _ 


CA —— 


4+27 
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3,0, 3.15 
3-49, 3-55 
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4+27 


— —— 


4:34 
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4+98 
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— 
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8.58' 8.73 
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| 8.10 8.25 


| —— 
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6.20 
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1437 
7.76 


3+94 
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6.31 
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7.89 


8,14 8.28 
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8.47 
8.84 


9.21 
9.58 


9.10| 9.27 
9-44] $61] 9.76 
29] 9477] 9495 10.13 
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3626] 3+32] 3-37] 3-43 
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4-49] 4+56] 4 4471 
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3430] $-39{ 5 ; $7 
$-71| 5.80] 5.90} 5.99 
6.12] 6.22 1 6.42 
6.52] 6.63 6.74 5.85 
6.93] 9.05 9.16] 9.28 
| 7+34] 7-46] 7-59] 7:71 
7-15 ity 8.e1} 8.14 
8.16\ 8, 29] 8.43) 8.56 
8.70] 8.8 WE 
$.97 9.12 42] 9.57 9.73 9.88[10.04|10.20 
9.38] 9*53 42h 4 1K 01110.19110.33110.49|10.56 
9.79 9+95]10.11 10, 28110; 4 10.61110.9810.95]11,12 
. 9s. -36110.54 10.90|10.88|11;05[11;2 tI.41111.59 
2610.43/10.69 10,78|10.96 11.13/11.32|11.50[11.6511.86[12.0 
nf (peg we 008 39 11.5 11.74|11.94112.13112.32|12.51 
| 28 11,23/11.42/11 -61]11.80 11,99112,19]12.38|12.5812.98112.98 
25,11,63 11, 3,12.02[12.22 12.4; 12.6% 12.82[13.0313.23\13-4 


12:03/12.23 12.43 12.6412.85 13.06[13:27[13.48113.69 13. 


1112.43/12, 6412.85 13.961 3.27 I3-49'12 


71113-9314. 15 14.37 


1 0453, 053] 9454 


ee ooo 
0.94] 0.96] 9.97]. 9.99 I-26, Jp $-0g 1,06] 1.9 
bas 1.4. "1.48 1.50]; 1.57 1:55 
I. , 


2-97, 4-00] "2 
2.35] 2439]; 2+ 
6] 2:82," 2-87] 4g wh 


-9] 3-2 


$42] $-3 


mY 

5-91 6409} - 

| 5.41]. 6.39 
6.99} JPA} 7. 
7-281 7:35] 7:30]. 
NT 7.89] 8.99 


33] B.g0þ 
39 0-p0 $04. 9. 
9; : 9.35] 3-46 
$-71-9.85j10,0c 
10.04110.19j10.3 5[10.50 
Io.s 10.68,20.8 | 
Ic.99/t 1.16,11.34001.5 
| 30[t1-g 14.6511. I 4.00}, 
25/1 1.79]8 1-9 02-13; No: I2. 
23-6212. 13-0 


27) 12.71} 12.9 L131; "3; 3 of: [13-94 1431 . 
So. lie; 3-90114.00/14-21/t4-42 1464jt 
13.5 1384 14< : OL4-7 Al lge 

2 


©,12 
c.8 0.18 
0.23 0.24 
0.29] 0.30] 


0.39] 0.35, 0.35 
0441] 0.41] 0.42 
0.47| 9-47] 9:47 
0-52] 0.53] 0453 


0.58 0:59] 0.59 


1.th] 1.15 
F.76| 1.98 
2.34] 2+37 

2.77 2493] 2497 
$432] 3-37 | 3-51], 3-56 


3.88 $9 4-15 


4+ 4+75] 4* 
4.98) 5. $05] $1 27] $434} $42 

bw $.62 | 5-24 6.02] 6-10 

6.09] 6. 6.18 :a4] 6.53] 6 __ 6.7 7a 


7.12 
1.72 
8.31] © 
8.90 


9.50 
9.84 9. Wo 09 


10,391 19.54 10.69] 
10.99]11.73'11. -26 
11.49/111.71)11.87] 72: 
1149 111.95 12.13|12.30j12.47 


12.35|12:$3 12.90|t2. $9 "_ 13s 2 . 
2112.92\i3.19113-29|r3-47[1 3-5 r3.8 
48 13.67|13-86|1 4:05 + I 
14-24[14-44, ahaled fy 
14-81 1.01 15-2 Sa I 


rg-10ſtg-28|e5-69] Fr Tr 


I 1 
x4 6:58116:98 


is Hl HEEH 


«< 
| o$] 0,50 '0,51] 0.51] 0.52] 0.5 
, 956; 957 0.58] 0.59 0-59 


1.3 I,32 1.34 1:35 
1.95] 2.98] 2.01} 2.03] 2.06| 2.0 
2.61 oo 2.68] 2.71 


_ 2213.78 13-97/14-r6| 


6.69] 6.78| 6.86] 6.95| 7.04 
7434] 7.46] 7-55] 7-65| 7.74 


5|- 9-78] 9.91110.04[10. 17 10. 


8.24] 8.3 


8.03] 8.13 
8. 8.81 8.92 
$437] 9449! 9-61 


9-13] 9.25 


10.43/10, $7110.71 10.34 10.98 


— 


11.12|t 1.27 


d. 3112.70 12.87 
13+33, I3e51 


14-80] 


L1-08\z 1.2311 1-37|11.52 11.67|11.82 11.97 
11.74] 1.89]12.04\12.2 15a 12.67 


12:39/12.55}12-71 12.88]113.04/13.21j13. 


13-87114-05 14.23/14-42 14.60/14.79 


38 
13.21113- 38/13. $6 14-44 3-91|14- 08 


14-34 14-$3] 14-73 14.91 r5.30'x $3 


23114-41|14-50 


, 02 EEE 


15-04 13406 EE 
oO 


15.00 15.19 15.39 15, 1579 15.99116.1 
$116.06|16, 29116 4B 16.55|16. 

16.3016.51116.73|16.94]17-1 118 17.5 

16.95 19.17 = 9-62 11.8 18,05]18.3r 


Ig 10.69I0,83 
_ £41iH1-55 


— 


$4 0.35 0.56 


| 0,62] 0.63 0.64 


070 Ou; 0.72 


0.82 


oa 


6. 
7.10 


=—_ 1.73 
2-56; 2.5 


E 3- 
4:25] 4.3 
$+TL2] $olT 


| 9438] 9-4 


- T : 
$ 0 
ak 6. 

7-68) 77 
8.5 8.6 


17:91 


T [| —— 

0559} 0:58] 0:58] 0.59) 0.60 
0467] 0:67] | 0:68] [0.69]. 0.90 
0&6] 087] 0.88] 'o 


py 3M 7 WT WAW SP 


12 


0, 


I 
2 


FIC 


<a 


I2.71 12.24'12.99 
3:07113-21|13- 3-27|43+91/14.0 
| I4 | 14-83 4-98 15.13]1 5.2 T5.44 

| r5.88[16.05 16.21/16.38|16.34 
26.9 J-121t7.2 17-47/17.65 


CD — 


| ho Re eg 
= ws * 
my / O WV 
pn 
—_ 


20.54 
21.62 


23.70] 


UML 


: "Ty ifricrs in Ale-Callers. 
| LECT SEU 
| F . _ —T Q.1t 9.1 —_ 0.11 O,1 
--ea| 0422] 0-22] 0423] ©,23) 0.23] 0. 
+3] 0-33] 0-34] 0.34] 0:34 0.35] 0.3 
| 0-45] 0-45] 0445] 0.46] 0.46] 0.47] 0:4 
45 0.56, 0.50] 0457] 0.57| 0.58] 0.58 
.6] 0.67] 0.67] 0.6 0.69 0,90] 0,30 
1| 0.78| 0.79] 0.80] o.fo, 0.81] 0.82 
8] 0.89] C.90| 0.91] 0.92! 0.93! 0.94 
9] 1.00] 1.01] 1,02 1.03 1.04] 1.09 
| 
Area| T.lI V.12] 1,14} 1.15 1.16| 1.19 
DREEIGE 
a] 223] 2-25] 2.27] 2:30 2.32) 2.34 
3] 3-341 3+33| 3-41] 3-44] 3-44 3.31 
4 4:45] 4+59| 4-54 4-59] 4-54] 4-68 
| $+57 $59 $.68| 5.74) 5.79] 4.85 
6\ 6.68] 6.75] 6.82] 6.89] 6.95] 7.02 
.n] 7-80] 9.88] 7.95] 8.03] 8.11] 8.20 . 
-8| 8.91] $00} 9,09] 9.18] 9.27 9.36] 9:45} 9+95} 9. 
9.10.03 10,13/10.23fto0,33110.43/10.43/19-64/10.74|10,84\1o, 
10,11, 14/11.25/11.36|11.48|t1.59/11.90f11:82/11*93|12.0ft 2.1 
1112.2 12.35/12, 12:6212.75|\12.89[13.00 
12.1337 13-50/13-63]13.77 13.91/14.04/14-18 
13/14-48114-63,14.77[14-92]15.07/15.21]t: 
1415-60/15.75 15-91116.08[15.23|16.39|16. 
1516.71116.88119.04[t7.22[19,38|17,56[19.73/17- 
16\17.82[18.00118.18118.36|18.54|18,949118.91}19-099]1 9.2811 9.45 
19/18.94/19.13/}19.3 19.51[19.70 19.95/20.0 $0.29'20.48 20.68 | 
19]20.05120.25/20.45/20.66120,86|21.09 21.29|21.49/21.69/21 
19]21.17121.38[21.59}21.81]22,02}22.24 22.46|22.69|22.89/23.11 
20|22.28|22.50122.73|22+95|23.18 23-41/23-64 23.87]124.10/24-3 
21[23+39|23+-63j23-86[24.1c[24.34|24-59/24-82 
22]24+$1124-7925-00[25425|25.50\z 6.74 
2 26*13]26.40|26.66 £72 


_— Epiies% Ai 


*4 | 4+ | 168 =LY 


p| 9.82] 922 


D «ww ww +©a wuoe wm = ' 


8.76 


11-16j11.26 


F m_ 
; I$.99J 16.13 16.29 


17453 


28.5428.79 4 
039-76 


$3-S 
. 


10,01]t0.09 10.20 


13479 I3-85}44.03 


20.03/20.2120.41 5020, 79 20.98/21, 18/263 


4 30-33 
dIL-2s 3be58;; wh 


Q | 
we 9; 
(+) 0.39] 0.39. © 
0.5A 0.g2 Og 0492] 092 
0.6 0456 
0435) 0.76| 0.77 0.78] 0.79 
o&8| 0.88] 0.8 0:92 
I, 'I, 4] T.0$ 
Lig] Lol 1.19] 1.18 1:1 
2s] 3.2 I z1| 1.32] 1:34 
2:30 2-53] 2.56 2.62 2-6 2.67 
-+4 44 383 3-86 4 $-93 3- a 4.01 
| $-10] $Selg +23 $.29] $5434 
+4 6.38 644 6.50 6456 6.62] 6.68 


7«$7, 7-6g| 7.32, 7-8 19, 7:94] 8.01 


8.83 $8.93] 9.01] 9-05] 9. 9.18 9.2 
10,30/10:39|10.45]rog9[l0.6 
t1,59jt1:69}11.80 r1,91]22.0 
(2,89}12-99}13-11\rg, 2413-3 
14-16}14-29}14-43|14-46414-6 


Ig/ig.31 EET 1 5.89) 16.0 


$.36,T1.48 
2-63j12.75 


«432/16.58 [16,94/16;89/17.05|19.22|17.3 
7-68147-86 |18.02/18.19118:36|18. g3/18.7 
+$4{19-13)19.31 119.49\19.67 15;85/20.0 


D327. «$4 37-7.9/al 


i! 2446 £ 
33 354; 3 134% 3-74 34-16 134-4 


he in Ale-Guldus, 


Ol 
+2 
oegt 
OS 
©.68 


a 
0.29 
0.41 
O55 
0.69] 


I,22 


os 
0.95 
F,09 


O82 
0.9S 
I;19} 
1322 


1:36 


— — 


1:37 


—————_— 


1.38 140] 1.41 


———  —— 


| 2172 
4398 


2:74 
4-12 
© £9, 


6:80 
8416 


Er 0498 


1013, 
11;14. 


———_— ————————  — 


- 25$3+70(34-00| 
| 2635-05 35437] 


12/16,13]16.32/16. 47 16,6 
13/17,$2117.58'19;84'18. 

1418.89]19.04 19.22/19.39]19.56 
1 5/20, 22[20.40/20, $9/20.77[20.95| 21.1 21:34 21,53/21.72[21;91 
I1:$7/21.96/21,96/22.16|22.36|22.56|2 2. 76. '22.95[23-16[23.37 


CC — 


9.52] 9.61] 9.69 
(0388 10.98/1 1.08 
9 12.13[12.24/t2.35[12.46 
13:60/13.7 313.8 


4 36.01 
3% 9, . 


17/22.92/23.11/23:33/23-54[23-76|23.97 
18/24.26/24.48124.7 1 (24-93 

$.61}25.94}26.08 
6.96 27.20 27. 45 27470 
21j28.31]28.56\23.84|29.08 


26.31 


27/36 
- -_ 


| 3 5 


[Oh LS. IST IR.» Wo I 2. Og VE. 99. oe ORD OY CO. or es CE, 3 POS .. LEES.. + 1 > AD A — 
M; 


35.7 


[37-06/37-3 
38.09 32c4388-7 39«-13/39-48 
3945 3981/40. 16 
[49.84 41:15/{41.5 
41.79142-19 42-55 4249 


6. 86 6.92 
$24 8.31 


— 


2:77] 2-79] '2.82 
4:15] _ 
5-54) 5:59] $:64 
8:95 7.95 
8.38] 8.45 


9.78] 9.87 
1:19/11.28 
12.69 
I4: Io 


2.58 


is.51 


——— 


16.92 


25.15/25.38 
2&.55|26.79 
27.95|29.20 
29-35 29.61 


q423 


a 0:84] 0:85] 0:85] 0486| o, 
0.98 0,99 I, 


1.0 


I 5.92] 


[07-27 
18.33 18.49/18.66|18 
19.74[19-91/20.0120427]20:4 5 


I —— 


25.6c/2 5.84 
$7.03]27-27 
28.45|28.70 
29.89 39.14 


24.18 24.40 24.61 PP 


27-$1127.79 
28.56 29.21 


30-74[31.02 
32.14[32.43 


34-9413 5-25 
6 


31,29/31.57 
32.72/33-01 


35+ 
36.99 3743i 


37-64]: 


37+13/38.c5 


38.41/38.94/39-0 
39.83 401814854 


$3140.90{41.25'41-62 
192/423 01499504 
+3243-71:44-10,44-49 


8.34 


FOFEPT! 1 


10.31 
11.75 
If 3.26 


14-73; 
19.21 


- O © wa 


7-37 


11337113449 


7-4 7 
8.92 bY 


tn.8g 11.95 
14.86, 14439 


17.64 
I9.1 


22.1 


173-57 


I7 4 


525, 
13126.52/26.75 25.99, 
19[37-99/28.24 28.48 28,73 28.9; 
29:47/29-7 2 39-98/30,24 30.5430.7613 1-03 31-23/ZH.55 3182 
39-94/31,2.1,31-4 31-75 32+02/3 2.3913 2-57, 32e8.5)3 


17-83 17-9 
19.32 19-4 


2.29 32-45|22.6 


10,40 10.45 t0.58 


16.35 15-49}19.6316.77 


1.51 


| ms Lns 


| 0.94' 0-95] 9-95 
1.12 


' IoaS' 1 
"= 


1.53] I.55 


I,$6 


Me ro——— 


3-02| : 
4-54 

6.0 
7-5 


| 3-03] 3-10 
4451; 4465 
o| 6.15 6.20 


'7,69 779 
9.23 $431 


3»1Z 
4699, 4473 
6.26 6.31 
97+82] 7:89 


2.149 [2.29 
[3.6 1113.72 
Sol $5425 


(8.14 18.39 


12,77,10.86 
£2439} 2-41, 
13.84|13-95 
154383 5+5) 
16,93 17.96 


na 


19,95 
12,51 
4 4408 
$1115-54 


4 c_ 


$446 18,61 


19. 3 $982 


$$.26 2 5.48! 


n= 23-9; IRENE 
2 


7-23 Þ 7s 


4-18/34-48 
$+67/35-98 


$ 


431483244 yi 
1.97 42+341947 
3el 43-47; 


2.6 32-98 33-35 25, 3345513 3-84(34+13 3{- 
94-7 35-0713 5-384 3 5-6 3/3 5-98 g6 
2 35 +60,35,91137+23)37+5: j7 
37-43 37.89 38.12 $8.45|3%78| 39+11/39 
3s 39-3139-65'39.9 


41-5 


9.99 20-17 
1.53 '21+72 21.96 
J<07 23-27 23-47 
4-51 24-82 85-03/2524 25145 


—  — 
— mn] — — 


\3J 92-6791 


1:33 42-24] 42. 
43 438 ED 


F 7 $547 
2514614 45-9 
4 » | - pt &2 


7.24 
18477 
20434 


$470 #5-93þ45, 13/25.37 26.59 682 27.0 
27-65|27-92 28.16 


29-2212 9-47 29472 9497/3042 


9+39 Lake | 


2262}12.7 


$781 5e91 


20. L 
tt 22427 


«40 12846 


33«13 gee! 
34-71 Te | 


#5, 


[p44 3 


_— 


ed i 


UML 


——_— 
"_— 


6s. an. Bla 


h, ©. A. 
— 


oa + 


= wr_7_ HK SW 


w—_— . 


H 


1.47 


= — 


1.63 


A nn 


2} 3.27] + 
3] 4-81 
4] 6.42 
5s} 8.02 


4.59 
6.52 
8.16 

9-79 


3-25] 


4+93 
6.58 
8.22 
9.87 


| 
3-29] 3-32 


0.82] 0.83 


' 497 
, 6.65 
8.25 
9.95 


LE 


, 


0.94 


3+34] 3+37 


$402] 5,26 


6.69] 6.74 


8.36 3.43 
r0.03]10.11 


6.80 
8.50 
10.19, 


- 6] 9-63] 9.7 


11.42 
03.95 
14.44/14. $5114.68 
$1444 6.18116.31 
11/119.65|19.99117.94 


7 r1.23\11.32 


1.57 
13,15 
14.80 
16.45 
18.05 


(2.61 
13.26 
14-92 


t1.70it 1.29 


13-37[13-49 
t$.OSH5$.17 
16.59[15.92|16.85 
18,24118.39118. 54 


11.89 


15.29 
16.99 
18.55 


19.74 


.L3j20.85/21.03]21.2- 


| —o_——  ——— 


38.82]39.15 


19,90{[20.05]20.,22 


21.38 


14122.46/22.65|2 2.84]23.03 23.21 
24.26|24.49]24.57[24.87 
69125.88[25.10[25.31|[25.53 


$$-47139-7 
0.78/41.12]41.45 


24,56 


21.73 
23.40 
25.08 
26.75 


3-40! 3-43 
$-10 $.14; 5-18 


3-45 


6.85 6.91 
$.56| 3-63 
10, 28) 10.35 


[ 1.g9}12-09 
3 


1544 
17.1313 
18.8 


26.97 


28.1 9 
29.85 
$1.50) 


28.42 
30.0 
3147 
33-4 


$8.71 


28.65 


20,24 
- 


21.91 
23.6 
25.28 


— 


WP os 


32.02 
$371 
$5+39 


138.7 
+T2/40,4 540-7 
43-47 43.32 44-15] 44+ 


33+9 
$5» 


39 


4-26 


2.02. 43- I 7 


27[43-34[43+58 4-0444-41]44:97[45-14 45-5 45+ 
$57 46.23/46-43/46.8 1 47.19147-$7147-95|48-3 
29/45.52]45.91147-39 47+79/48. +4848 $0. 
+93 49-34149+741$9.15 $1.3 x5) 
$9.55:$9.98]51t 


| | 0.0] 0.91] 0:91] 0,92 093 0, 
_ 04 I,05 f 1,07|-1.08 r.09| 1.09]! 1.10, T.11 
-2 


1:29; 1:26] $-27 1-28| 1-249 2.g0f 1.31 
7-43, I+44] 7-45, 1.46] 1-46] 1.48} 1.49 
*9| 1:37] 1.58] 1:59| 1,50 1,52 1.63' 1,64] 1,65) 1467 1.68 


ef Eons [! — w——— ——— CC 


=" 


Area 1-74 I.75 I,77 1.78] r.80| 1:81 182 r:84] 1,35; 


—_ _— _— — — — 


| 2] 3-48] 3.41] 3-54 3:$7] 3-59 3-62 3-65 3-68, 3-74 
3] $*22] 5.26] $.31}-5435| 5.39] 5-43, $-48. $+52| 5556], 
| 6.96] 7.02] 9,07] 7-13] 9.19] 7:24 $4 7436 | 7:41] 7.4 


8:70] 8.77] 8.84} 8.91 8.98] 9.05] 9,13] 9.49 9.2/9.3 
10.44] t0.53/10.61110,70|10,78[10.87] 10,95/r1.0 


$1550 12,28|12.39]12,49|12.58[12.63|12.98]12,89| 12, 
| ; 


13-93114.04 14-15/14-25114.37114-49[14,60014472114.23/14.95 
15.67|tg.99,15.92[16.04|16:17116, 39115,43}15.56[15.68[16.8 1 
rofr7-41|r9.g5117.55117.331r9.99119,t119.25/t8.39 
t9.15;r9.30/19.45}19-51119,76|[19,92]20.08[20.23 


10.89]21,05121.722 2 1-39ſa1, 5621.93 21, 
2.63]22:81/22.95[23-17 
7124.56 RARES 25-1 5]25435}25+5 


25.32125.53[26-74125-95|27.16|27- 
29.07/28, 30[28.52[28.75|29.58129.20 


wo 


———————_ Eo if EEeEE—_ 


30.5${30.7 31.03131.27 
13 2.34|32-60j32-8 5j33+91 
3$3-97[33.34[33-59/33+$7]34-14|34-41[34-68134-95/3 522135 

35,99 [354393 5-65[35.94[36-22136. $0{36-79137.08137.3 
$$136.9 5137.14[37-44139.73(38.03[38.33/38.6 


38.91139-22/39453 39-84 0.15/40.4 40.98/41.1 

41-93142.31/42.64142-97 
42-45,42.78 3-80144-15/44-49 44-8 
44-21 44:37 44-92[45-27145-63/4$-99146-34 45-7 
(45-98/46:35/4.72/47-09147*45,47-83/48. 2048.57 


$.28149-69|$0,05|50. 44 
2.31 


2 "= ._ ADD. 4 ro rt 


{2 w—_— 2 3 SY LESLEY 


— 4+ 


4» a 


0.38 
0.57 
0,96 


I.F4 


1.33 
1.452 


O19 / 


0.95, 


1,71}. 


.047S 0.7 
0.98]: 0.9 


1.90 


3+79 
5.69 


7-59 
9.49 : 
LEES 1.56 


'$+74] $+78 
7+65| 9.71 
$+39] 9063 


7 


'x3-1 13,20 13.38 3-481 
| pe 

1018.83 18497, 19.42 19.26[19441]119,56 
11 20,71 20.87 31-93 1.15 


15-291 5-41 


21.35 


17447117.69/17.74 


20,g11 


7.88 9. 


9.71 Ker $85. 9.93119-00{1 
FI.65|31,73(11.82 31.91112.00 


mmm — 


S&H, 081 


— ———- 


J,21 


n_ 
I «40 Oh 
- 1.60! 
1.80 


19.71 


21.68 21.8412 


12 
- 


' 03 


is 
46 


24-4 


$28.24 29.45 
39.12 30.35 


— 
—— 


| 
17, 
1 


C———_—_—_ 


32.01|32.25 


18.33-89/34.15 


35479135405, 


20/37-65/$7494 


24 
26: 


23/4 


2343+-39/43+54 43497 


45-18'45453 
7-07 47-43 
48.95 49-33 


27 


$2472/53.t2 


$4.6 25a. $54 
$6.92157-35[$7+75 


726 


$5.4 


3/58. 36158,8 59-3 


nog 3-1 
24.56 24.85|25.04[25.23'25.43 25-62: 25,8 
27.18|27438/27. 59] [27 
29412 = 29-56, 29478139-01 
2[31.06 = 31.53 [23.7 oi] 


m__ 
41442 41.74 


10.83's 1.22's 


(; 9g 30.8 


32.50132.75 
4+67134 


| 
1425.36/26.56/25,76[26497 
28.4 It 


33090 


'36.32[36.60 
38.24 
40.15 


42,06 3-38 
45-88 
47479 
4971 


Q—_—_— 


ey 
5124149 


2329/3347) 


=] 
7 
37. z6' 
39:12 


0.76 Sa 41,38 


23.65/23. 


— ——__ 


$3+5013347 
35:4713 597 
37-44137+7 


2:09 Th 
39.23 


$9+4 1139-71 2,01 . 
1,6ola 


2.7014$+93 43435 

hs Ns 
$7.2 

89/49-26|4 s 


«$3 


$3+-41 


$1.62 $2.0 
$3+ $3153» a; 


$$+97 


2156.29 
58.23158.67{59.12[59.55160.01 
0,17 063 f1.09|6T.55162.01Þ2.47 


Is 


+4 
bl 


[59447 59.8 $|$1-24 


$2.81[g3.21/$3.61 
by: +15|5$-18|55-59150-01 


-7214$7+1 $1575 


PL 


3.01 


22A Ky x by 1.44 by >| | $67] 2:68] 3.50) $51 
* ©a9 ng 2 ay £9] :1-88| r-go 4L-91] '$-g2 


| 4.t2 ; 
6:18] 9.23 4. 
1EF, 


8 
x6 h23 ©:30{10.98 
10[19.29|12:45 112-43 2.4jr2-4g 


UL 
«at 43 16.4 
ro 42/48 


0,91 
i226 7 28 2 3.1 
5324-91 $-0 _ 

(wy 29-06/29.29 
139.9131-14j31.36/S2 


136-07]z6.33 36-39136.8 5 
33-19]38.47 34.74/39.02 
33140,60 49.9c|q1.1 
42.43142-7443-0gtq 3-35 
45-2045. 


$7.48[$7.70 58.11 ”y 
So 3 


$7/57.69158. 14]58-54/$8.97159.40 39.34 50.27 
+3249. | F.53 1,97 62-43 62.87 
15 1.81162. 29j92.93,63.1 EET 


2565.92 69.20 


29 63:41 3-8954-35}54-92; 


= 10492 


14 3945 
, A's 32<7$ 
- 2634664 


| | 189-3 


3-98 44430 44-61 
| 18. 8414 7»17 
| fam 48.38.48. lA Pwr" \C 
23; $9 95,5094 $1+309$1+66 
;. ©4:5249$2+78. 5391 $3»5s $96 


Days Added ca ks | 


| 
} 
| 
| -:2749 5149138 59-80 60-25 Goev gh 
| . 28:64114,51+$ 76245116 2-46j 


39 53432 45 


es 


11,00 


Jo Roe os 
E == 


12373 2/37-3037-65/$75 


mY 


3S 


8.30 


2.21]: 2433]: 2.25] 2-26 


11,09 |0 i» 1541 4-2 


6 43410 39[t3:29[13 3813-48] 3.57} 3671396 


4178 g2.08 49.36 9-9 Me xg woke 
53/45*24/45+56/45.8 
7-0 


ak 
«<P 


book j6. 


$43 a 639 1:4 


eons 


EETEES 


ng 


739454 
ahate) 


== 


418 
—— __—— 


7% geta| 5047 


5k 


atey 


9:34 


073; 
Lak 2 74637 


dab) 2:19162:59153.02/6 3 


- 


5s 


4966.95 7-4057.86 
0.3917 0477 


9:81 
Gan 


[ 


3:44/$3:87164-3 64.31164*74 


RESE | 

0,5 0.24] 0,7; N25} Ds 

0.48} $49] 0.49] C49} 2.50 

0.73] 0393] 0.75] 0-74] 10.75 

0:97], 0.98] 0.98] G99] 11,00) 

F.,21}} 'F.52] 1,23] 1-24|:1.24 

Toft) E43] 1-44} £-45} :1:45| -1-4 7] -1-48]-1.49 

64. 11 Soo 1.90t 8-71] [1.92] 133/147 

: 1.90 'F-91] 1:93] 1:94} 1-95} 1.95]  L.98}*1.99 

2] 2-84] 444-5} -2-17 2.88 2-40] 2,41] 223]: 2.24 

| . __ CEC _ < 

22d ag ang 201] el a] a] a nt 

4-732 4-75] 4-28] 481] 4.85] 4-88 4.91] 4.95] -4+98] 

7-07] Jela] 771 7422] 7.27] 7-32] 7437] 7-42] 7+47 

9.43] 9 731 9.63] 9-69] 9-75] 9.33] 9.89] 5-96 

151 1.79104. 8t reg ght2.04[ 1212112420 12,28|12.39 1245 

0514. 1514-29143 444/454 1464 14, 74[14-34) 14-94 

7.08! 17.20[17.3117-43 

[£9.52 19.6 g119:79\ 19-92 

21-96 22,11|22.26|22.41 

24124-40 24.57/24.73|24-90 

26,84 27.02 37-21 27439 

I 29.28 29.48[29.68/25.88 

i 1930 39.66 30.6 t.op 31.29/31.511312 31:94(33.15/32+37 

3 35-02133:25 33-47133-70133-94 34-16 34-39134-6 334-86 

«© 25[35:13]35-38/35162/25.86[36.11136.35/35.60j36.85[37.10/37-35 

*a6|: 7-46 137:7337-99 38. 52/38.7 39-04/39-3 139-57.39-84 

1.20)41,48/41.76 42.05/42.3 

3563 43-42|44-22 44-52/44-82 

45005/45:36/46.58/45. $99147-31 

8.47 48.80(49.13/49.47/49-80 
50.90|51,24\$1. $95 1:94] 

[ [52.96153-32 as $$:05|54: 41454p78 
' No: $4-99$3-37155-74 $5:12|56c50/56,89 

$937 let 0186015 51,6061.4 51.836x:25 


$544 


5:15 


zi21 
15:5 $176! 


65:8865:33 6527867123] 
68.33168:79/69i25)69172 
11,24/71,73]72-31 
$.70| 74-20174-7® 

76,6 17:19}. 


lens a4 


FE PI I” 


GO hk,” A... 


DO tw Ioouwu Ga colt oO -MvpPwWw wan Ge & 


I 


ROCEEAS 207 IRR HIDE * 


0.26! 0.3 0129 
0.52) 22 0:53 


* 22]55.14 


23137-65 


24[50.16 


24152,55 


2616 5.17 


I, 82 1.34 1.85 2.86 


2.32 wr 2.35 234) 2.38 


$:11 5.15 1s al 525 _ 
7-57]. 7.72) 7+77 7-89) 7:93] 


12.73|12.89 12.05113-04;13.12 *54 


10.23{\20.30 10.36 10.43 10.$0j[0.5 
15-34] 154455 ou 555.7 15.85 


22.86 
28.4 
27.9 


—_ 


20.4 20. "20.7 20.86/21,00[21.1412r. 27 
23.01 23-16,23-3 23. 47 4723: 62 3:75 2349 
25.572 7425-91126 «25/2 226: 5 
28.1 28.3128. 50/25. yo 8.87]25,06 29625 


18:02 18.14/18, 2512. : +49 


| — 


42-90 


55-51 
$0.5 


65.61 


2719768 
2370.18 
29 72.69 


To by 5917 


29.90 


—— 


63:13 
170.65 
(73.28 


40.3740.64| 


45-42] 
47-94 48.2 
3150.47 50.8 
(2.29 


53,04 53.42 
$10062-5063 


30.49 


—— 


— 


43-18 
45+72 


$3-34 


4-91 ts 21 
+63146-94 07:38 7. .56 49.8 
$20. $0. $ 
$2-10j52-50!\g2.84/ 53.1 
$3-70154.05 '54-41[54-76 $5-12 55-48) 55:84 


43+ 3-4743-76 4-04[44-33j44-52 
5.03 45.33 
49. 58 48.50[49-22149-5 5149-87 


$1.14 $1.48151-82 


En 


$583 
$0.96 


66,04[0 


$6.25: 46. 63) $7.00 
53.81 '59.20,59+59 
I+37 61,77, 62.1 
3-92/64.35/04-77]Þ 51563 
6.48 66,92'67.3 67.808. 


68.58 
Tl. 


73+ 


12 1,60 42,0 7 


hk 1% 
07 » 
hi2216:74 Kees s 


_ Cplinders.3s.Ale-Galloxs, 


+2 +3 | +4 


$ | 6 


0,27 
0.54 
0,81 
1.08 
11.36 


0.27 
0455 
O82 
1.05 
1.36 


HR — 


0.27 
0.58 


0:82] 0.83 
1;t7 1.38] 1.39 


0:28 
0,56 
0.83 
I. 


0,28 
0.55 


1:10 


1.63 
1.90 


1.64 
1.91 
2,18 
2.46 


I.65 
1.92 
I,2C 
2:47 


— — 


1.66 
1.93 
2.21 
2.49 


noche. nnd wo 


2.73] 2.75 


2] $435] $43 
3] 8.03] 8.08 
10,71:10.77 
$113-38 13.47 


- $16.0516.16 


18.93j18.8 


21.69|21.83/2157 


$449 


2.75 


$.53| 5-55 


8:24 
10,91]10.98 
13.73 
16.48 


18.98[19.1c|19.22 


24-09;24., 24] 


gha.0s 21.51 


10/26.76126.94 


12/3241 2/$2.32 


11129.44]29.63) 


24+ 56124+71 
27.11]27. 2812746 
20.82130,01[39.21 


— —— \ 


16442.82 43-1 


RF TO . 


A2.2 


3-38[43-65[43:94 


$8.29 8.34 
I1.05{11.12 
13.82(13.90 
16.38 16.69 


———— —————— 


| 
19.34 19.47 


7% 18 | 9 


0.28 
0.56] 0» : 
0,8 Os, 

1.12 
I »4C 


$.6c| $563] $5.67 
8:40] 8-45] 8.50 
TI.1;htI-27]11.34 
13.9 [4.08 
16.75|16.90[17*00 


1.6 
1.97 

242 

2.53 
2.78] 2.8c| 2-82] 2.83 


19.59119.71119.84 


22.11/22.25 
24.87 25.03 
27.53|27.81 
39-40139.59 


——— 


32-53/32-74]32+95[33-16|33-37 
13134-7913 $+92; 3542413 5.4713 $+7013 $+93130-15 
14 37-47137-71137-9 5138-20/38.44 

t5|140.15/40.41140:57140.93]41.19 


35.69|38.93 


41.4541.7241.98{42-25/42.51 
44-2214. 50 44-72/45-06/45.35 


46.09146.38/45.68 


1745-5945-75 
1 28 $.1848-4; 
' 19]50;85'\51;18 
2 $3:5353.89 
21 6.21/$6.57 


oO 
4$8:80/49.11149-43 
$I.$1151.84|52.17 
$4-22|54-57154-92 
$6.93 $7-30, $7.67 


22/58.88| 59.2 


—— — 


46.98/47.28 47.58147-88[48.18 
149.74 50,06 50.38 $0.69[51,01 


$2.51 52.84 
$$+27,55-62 
58.03 58.40 


$9564(6003[50.41 


7.78 63,21,69.6 5s 


22.39]22+$3 22.67 
25.19125+35/25.51 
29.95128.1 6:28.34 
30.7 30-98 31.17 


33-58 3.80 «OI 


36.38135.61/36.8 
39.18[39+43,39.68 


— cj _——— 


$3-17153+51153.85 
$5-97155-33[$6.68 
$8.77159+-14|$9.52 


rm — _ — 


50.80'51.18 51.57]01.96[62.35 


I-95152.3 2,76'63.16|63.55 53.96 
4-6515 5-076 5.4865. 


56.32156.75 


4437 4+78[65.18 
7.19] 7+59/68,02 


5909169. 53159.97179-41170.8 5 


71.951 2.31112-79[13+-23 


73-69 


—— 


61/7 5.0917 $.56[75-04 


76.52 
1.16]81.68,82,19 


a» 1 


SAS SS 4% as as 


Cylinders # Al-Gallons. - 
w_ | Jl | 2 [/3 | 4 |S 6 |-7 | 
: wo 0.28 0.29 0.29] 10.25] 0.29] 0-29 
5 «2; 0.57 0.57 0,58 0.58 0.58 0,59 . 
[3 3 0.86 ©,35 0.87 0487 0,28 C.98 . 9 
12 4 I.I4 I.Is I,Is 1,16 1,17 1.18 . 
_ 3] 1.43] 1:44! 1.45] 1.46] 1-47] 1-48] 1-4 
7 W155 (29 4-4 Boer 419 
I.7T] 1.92} 1.73) 1.74] 1.75] 1-76 

6 2.01] 2.02 2.0 2.05] 2.06] 2.09] 2+ 

2.30] 2431] 2.32] 2.34], 2-35] 243 
" 228 2.50] 2.61] 2.53] 2.65] 2.6 
} — ——————_ 
3 2.87] 2.89] 2.91] 2.92] 2494 2.95 
57 — I 

$.74] 5-77] $81] 5-85] 5.88] $.92 
4 8.61 8.66 8.72]. 8.77 8.32 +38 
17 [1.48|11.55|11,62 11.69]11.77 
YO 14.35}14-44/114-53j14-$2114+71 
_ 19.22117-33117.43;17-54[17-55 
4 . 120.09 20,21 20.34 20,47 20.59 
Ji by 22.95[23-10123.25|123+ 3912 3+$3 
24 9125-07 25.83]25-99[25.15|26.31]26.48 
7 10/28. 52[28,70[28.88|29.06|29.24|29.42 29,60 
Ns 11131.37/31.59131.77|31.96/32.16[32.36[32.56 
1 Mes CLOPE £2 +5. w HR —— mm 

12/34-22/34.44134-53[34-87]35-08[35-30[3 5+52[35-74}3F» 

4 13]37-07]37-31137-54/37.77|38-01]38.24/38.48/38.7 1138.95 39-15 
1 14139.93'q0.18[40.43 40,68 49.93/41.18 1.44471-6 A419 
1 5142-78]43.05/43-32]43-58[43-8 5144-13 44-4944-57144-99}45-2 
hs 16,45.63{45.92]45-20146.45]45.78]47.07 47.35/47-55147-94{449%-23 
n 1743.48 48.75149-09/45140[49.70150.01 50.32) 50;63/$0.94/$1-25 
s 18|51.33[51.55]51.98\52,30|52.63[52.95 $3.28 $3-61 $3+93[54+26 
8 19/54-19]54-53]54+87|55:21[55+55[55-89 $6.24156-$81$6.93[$7-28 
2 20157-04]57-40$7+7 5158.11 $ 8.84 5$9.20|59.56159.93/50.35 
4 21[59.89|60.27150.64|5 1,02 2, 
; 22/62.74(63.14]53-$3/$3-92/64-32 
2 2308's 456.42|66.8367. 
; 24 58.43158.87159-30[59474/7c 
- 25/71.30]71.74[72-19]72.64 
2 20 94.1 5174.61175-03[7 5458 
2 I : 
5 27171-0017748[17-97/7845 | 
- 28}79.85'80,3 0.85 81435 + 
- 25132,7083,22/83.74 84-25/8447 I 
«| 3 14-5 6 +63|89.1 
. 3198.41188,96199.52 


UML 


"EEE 


Cylinders in Ale-Gallons. 


on E] 


2 3 


+4 \Ft 


>) 


6 


KA .L | 


z| 1.22 
+ = 3.53 


j 0. 30! 
1' 0,61 

0,91 
1,2 


©.31 0,31] 0.31 
OG 1 0.62] 0.62 
0.92] 0,93] 0,93 
I.S3 1-54 I.SS 


0.31 
0.62 
0,94 
1,25 
1,56 


1.82] x.8 
I 
2.12 Bot 


bo7 $1 2+76| 


| 1.85| 1.86 
wy 2.16] 3.17 
2:45] 2-47 3-49 


1.87 


2.19 


0.31 
0.63 
0.94 
1.26 
I,57 


1.89 
2,20 


2.50 


ws 


| 3-05] 3-07 


2.78] 2.8 
3-09) 3.11 


3-13 


2.51 
2.83] 2 


| 


0,63 


I.;8 


— 


I.91 
af 


0.32 


©0,95S 0495 
1.26 1.27 


54 73 $423 


0.32 
0.64 


1.59 


0.32 
0.6 
0.9 
1.28 
1.60 


L.9L 


| B-54/ 
| 2.86 


t-ga 
2424 
2.5 

2.38 


3-14 


: 
| 


" 


9 


'T 


= 
i'J 
awd. 


x 33-36 33+5* 


5.49 36:62 36.34[37-06[37.28| 37.51 37473 
13139-43 39-07 
14 ef e4y 


6.10 
$19 9.15 
12.13]12,21, 

I6{1 $.26 
{It. 


——_— 
I, 


7 


945-27 os 60 
(8.554 $2 19-12 49-41 49.71 


20118,3 118.43 


6.1 
$9.21] 9.26 
12.28|12.35|12443 
15.3 19.53 
18,53|13.64 


21.45 


39-91 
eg8 


+2443«50 
+33 46.60 


4s $1456 


"51-87 


| 49 
$9190:5 $91.5 4/92009/926 


2.19 52-50 $2.82 


4 


12,50 


15.63 
19.75 


6.29 


12.58 


3- pj 3.18 


—, 


3-20 


Cr — — 


6.33] 6.36; 6.40 
9.43] 9-49] 9.5g} 9-50 


12.6512,7 3112.80, 


13,87 18.98 


—  ———. —— 


[21.62 21.75] 21.88|22,04 22.14 


25.00'25.15 25.3c 


49.63 
3-76 


45.88 


$0.01 $0.33 


[ecmngrnns — 


4M $3-45 
$6.26|56.6c 


E: 14 9 es Jen 957] 


YO 


_ L ” dat 
- - 
- 


 — 


40.88 
44-02 
47.1614 


23,21,36, / 

24-41184+ 564-7 1124.95 
ae 27.63[27.8012 7.95128.13 28, 30 28.47 
10[30-33 39.51139.70130-83[3 1,07} 31.26 31.44 31. 63 


77133-97134+18 34-38 34-59 


34-75 


I — 


37-96 
I.T2 


1 wy Fs 8115.9 1,16. 
4909) 


22027, 


1t.s 


35-00, 


2 
I $i 


19.2 


22, = 


(25.61 
8.81 


35-21 


33.18 


41. 25 


38.41 
41.61 


44-28 
4744 
50.61 


$3+77 
$6.93 
60,10 
63.2 


6, 4 56443 


69455 


72475 


61 


$491 


cad 


's7 


ke” ad 


7473 
go.g 


44, 544 


(4-81 
48.01 
S1,21 


54-02 


$7.27 


$4-41 
5761 


60.45 


3-64P4-01 
6.82167.21 


———— 


9-54 
2.73, 


42185.91, 
$5.09 


»OO 70.4a| 
4 73-62 
6.36\76.82 


0.81 


80,02 
93e23 


85.42 
$963 


18 57495 
2964439 


2270.84 
237405 
24 77427 
2585449 
2618 3.51 


278 6.93 


2167,51] 


1961,17] 61.53 


| 
E 


0 


| 


4 


DI OI 


28/90.15 
29 337] 
3 e59, 
31199-91 


4 = n— 


71-25-2169 


$5.05 
58.29 


64477, 
68,01 


74449 
17+72 
80,96 
84-20 


— — 


| 32.58 
35.03 


89.44 


90.68] 
$3423; 


22.80 
25,06 


29.32 


39-09 


+32) 39-5 
42.8 
46.1 


49. 


49.1 


$$-70| 
58.98. 


6 $3 
68.81|+ 


——— 1 


- 72.08 


þ 7 


2361 


43-09) 4348 
45.41 

49-72; 
$2.4% $2473] 5 


— — 
= 4 


8g} 37.10 


| $059] $088 
| $3+97þ 54-28 


7 99.4 100,03 100, 
27 103.361103+96, x 04-56}10 5-1 


26.58 
30.36 
3373 


94) y 
4385 
47-24 47<4 


53> E3*c* 
3) | 


4495 


; 


KS” 
SORT. 


j 


© 
e 
L 
X 


© 
$ 


A 24% 
5 * © 
. * 
* 

. 

*7 . 
3 

. " 


— —__ —< 


34-31] 34501 34-79 


102.94/103+524 194-11 
105.751c6.37 1 


6.98 


10.47] 19-53 


13.9 
I7-45 


+ © 
| 24-43] : 


27.92 


34-99 
38.3 

41.89 
$2935 
55-34 


OO — 


$9433 
62.82 


7-02 


10,59 
I4.1 2, 
17.65 


45-37 45-63] 45-89' 
43.86] 49.14 49-42; 
52.95 
$5.47] $5.79 


$255 
$56.16 


mm — 


Zal8| 


7.06 


21.18] 21.30 
24-71] 24-85 
28.24' 28.40 
31,77 Zle9 
35939, 35+S 
38.83 39.05 


42.12] 42.35 


45.14 


0.35] 


O7I 
1:05 
1:42 
I.77 


| —m——m——— 


2-13 


3-19 


3+53] 3-55 


7.10 
10.55 
14-20 
T7475 


42.59 


49.69 
$3+24 


OO ——— 


59-67 | 60,00! 60.34 


81.18 
\84.71 


63.18 63-53) 
67.06 
70,59 
74412 


CO ——_— — 


77-65 


91-77 


9 $430 


98.33 


6 3-39 
67.44 
70.99] 
74-54 


— —— — 


81.64 


85.19 
$8. 


— — 


95.84 


$9+-3 


102, 


o8:911109.42/410.04] 


"24:99 


28,56 


32.12 


35:59 


39-26, 


—— 


42:83 


45.40 


49:97, 


53-54 


$7.11 


60:68| 61,02 


x 


67.82 


71-39 
74-96 


78.53 


82.10 


85.67 
89.24 
92.91 


96.38] 96*92 


99-95 
03.51 


tog.89 106.49 107,08 


110.65 


25-13 
28.72 
32.30 
35-89 
39-48] 
43-07 
46.66 
$0.25 
$3-84 
57-43 


68.20 
71.79 
75-38 
78.97 
$2.56 
86.15 
89.74 
93-33 


100.51 
104-09 
107.68 
111-27 


» | 


© OY RR 


6 


Cylinders in Ale-Galbns;.: 


_ | 36 oT »2 | +4 | »$ 6 7 | 
1} 0.36] 0.36] 0.36 C.37| 0.39] 0437 0437- | 
2] 072] O73] ©+73 ©.74| O.Jd| /0:7S]} O75 | 
| +3} 1.08] 1.09] 1.09 1,0] 1.11) 1.12] 1.13 | 


1.84 1,85| 1.89] 1.88 
2.21] 2.23] 224] 2.25 
2.58] 2.60] 2:61] 2.63 
2.95] 2.97! 2.58] 3.c0 
3-32] 3-34] 3-36] 3-38 
—  ————— — 


3-69] 3.71] 373] 3575 


+4 1-44] 1.45] 1:46 
| p- 1.80 I.v1 1.82 


| 6] 2.17| 2+18] 2.15 
| | 253] 2454] 2455 
8] 2.89] 2.90] 2.92 
»9] Jo25] 3e27] 3.28 


Arca] 3.61] 3.63] 3.65 


m—_—_ 
2] 7.22] 7.26] 7.30 
3] 10.83] 10.89] 10.95 
4| 14-44 14.52 14.60 
5 
6 


— 


| 17-38} = 7.46 7-50 


7+54 
11,07} 11.13} 11.19] 11,25 | 11.31] 11.38 
14.76] 14.84} 14:92} 15.00} 15.09] 15.1 
18.45) 18.5 g| 18-65} 18,76 | 18.86] 18.96 
22,14] 22.26) 22.38] 22.51 | 22.63 
25.83) 25.97|-26:12| 26.26 26.40! 
29-521-29.68| 29.85] 30.01} 30.17 
33-21] 33.39| 33-58] 33+76| 33-94 
36.50 37-10).37-3 37«-51} 37+72 
40.59] 40.81| 41-04} 41.26] 41:49 


mmmm_n_—_c _—np_—_o—_ —— Eee | OO —_— —  —— 


+72] 44+77] 45-01 45-26 45-51 


18.05] 18.15] 18.25 
21.66| 21.78] 21.50 
25427] 25-41] 25455 
28.88] 25.04] 29.20 
9] 32-49] 32-67] 32.85 
10] 36.09] 36.30 36.50 
IT 39470 39-93 4Oels 


12 


| 


003 


— — 


; 


43-31| 43-55; 43-80] 44-04] 44-28] 4 
13 46.92) 47-18, 47-45; 47-71\ 47-97] 42.23] 48-50 48.77} 49403149-30 
14] $0.53] $0.81] 51.10; $1.38; $1.65] g1.95| $2-23] $2.52} $2.80] 53; 
15] 54-14 54-44 54-75] 55-05 $5435] 55.66] 55-96] 56.27} 56.581 $6.88 
16] $7+75; $8.07] 58.39 58.72 59-04] 59.37] $9469 60,02| 60.35] 60,6 
17] 61.36] 61.90] 62.04 $2.39 62.731 63.08] $3442] 63.77) 64-12 
19] 64.97] 65.33] 65.69] 66.06 66.42] 66.79] $7+15| 67.52 67.89] 69.2 
Is] 68.58] 68.56] 69.34] 69.73] 7c.11] 9c.gof 70-88] 71.27} 71.66} 72.05 
20| 72.19] 72-59] 72.99] 73-40| 73-80 74.21] 74-62] 75.02} 75443] 75-84 
| 21] 75.80 76.22] 76.64] 77-09} 77-49] 77-92] 78-35] 78.77 | 79-21] 75.64 
$1.63] $2.08 = $2.98] 83.43 
85:34] 85.81] 86.28] 86.75] 89.22 
89.05] 89.54 90.03 | 90.52} g1.01 
92576] 93427] 93-78| 94-29, 94.80 
96.49] 97-00] 97.53 | $8.06] $8.60 


OQcCmR MW We wuw AS neem oem 


7 23] 83.02] 83.48] 83.94] 84-41] 84.87 
6 24] 85.63] 87.11] 89.59] £8.08] 88.56 
's 25] $0.24! 90.74] 91.24] 91.75] $2.25 
. 26] 93-85] 94-37] 94-89] 95442] 95494 
® 27] 97-45] $8.00} 98.54] 99-09| 99.6 
92 28[101,c7 101.63 102.15/102.761103.32103.8 
25 104.68 105.26 105.84{106,43[107.01| 109.6 
3011<8.23 108.39 199.45|110,10|[110,7c|111,31 111,92 112.54113-15 113.77; | 
| La bg ode 115.02/115.65;116.2 116-92 117.56] | 


_- 22] 75-41 s 80.29\ 80.74] 81.18 


100,18}100.73|101.23101,84/102.39 
104.45,105.03\105.61/105.18 
108.,19,108.78]109.38 109.97 


[UML 


TT#T,>; || 
o|- 0:40] «40 
0.99]. 0.80] ** Yo 
1.19} 119} © 1-20 
£53! 1.59} _ 1+ 
1.98] 1.99} 25 
2.37| 3-39 2+40 
2-77; 2:79| 2.80 
3.19! Z.18| 3-20 
Z+$6| 338, 3.60 4 
3:96 3:98 4-09 Ai 
7-92] 7-96 
11.39} 11.94 
18.83) F $593 
I9479] 19.90 
23475] 23:28 
——  __ 
29.71} 27:36 
31.6 31.8 
35-63 35-8 
3%53] 39+7 
43-54 43-77 2M 
47» $0\ 47-75 
$ F446\ $1473} $201 
$5.42] $9471 £5.01 
$943 59.69} 60.01 
63.33} 53-97 fu bp 
61.29] 67:65] 68.01 
Jl.25, 71363} 72.00 
95.21] 75:01] 76.01 
19.19] 79459] 80.01 
83.13] 83-57] 84-01] | | 
89.08} 37.55] 88.01 | | 
91. 91:5 92.01 CC 
, 98.00} 94-51] 96.00, | I 
98.90] 99-49 at-o1f} | |": 
102.92[103+4 28s A 
106.88]107-45þp08.01); | | * 
rro,83/008.43/H02,000 10, | 
115-4311] ſe 
Ce enal ts 
193-36.124-92]" L 


[UML 


Cylinders. in Al-Galbns, 


oT 


$ 
6 


of 36.1 


10] 40.2 


17] 68,35 
16 


80.43 
84.46 


11] 44-24 


4-02 
8.04 
12,06 
16,09 
20,11 
24-13 
o| 28.15 
8| 32.15 


| 


48.26 


56,30] 56.60 
60.33] $0.54 
64-35] 54-64 


72.28] 72477 
76.30] 76.81 


= 
23] $2+50] 9249 
Þþ 28/100, 54|101,07 
!- 26 104.56[105.12 


| 24-2 


2-43 


3-64 


——— 


4-04 


— 


8.05 
2.13 


I6,1 
l 


0.40 
0,30 
I.21 
1.62 
2,02 


2.83 
3-23 


»2 


3 


<< 


5 


6 


7 


KJ 


2:44 
2.84 
3+25 
3.66 


4.06 


8.13] 
12.19 
16.26 


20432 


24.26; 24.38 


—— 


— 


28,35] 28:45 
32-34] 32:51 


35.39] 36.58 
49.43] 49454 
44447] 44470 


48.51 
$2456 


68.73 


89.86 
84.90 


101,60 


48.77 
$2.83 
56.90 
60.56 
65.03 


69.09 
73-15] 
19422 
81.28 


$5.35 


89.41 
93-47 
97+54 


©0.41 
0,81 
I,22 
1,63 
2.03 


l02.13 
106.22 


20443 
24.51 


23.60 


32.68 
36.77 


40.85| 41-07 
44-94] 45-17 


—— 


49.02] 49.28 


$3.11 
$7.20 
61,28 
65.37 
69.45 
73-54 
77.92 
81.71 
85.79 


85.98 


93.96 
98.05 


—_—— 


110,31 


©.41 
0.82 
1.22 
1.63 
2.04 


- — 


2.45 
2.86 
3.27 
3.68 
4.09 
8.17 
I2,26 


16.34 


0.41 
O82 
1.23 


1.64 
2.05 


| 2.46 
2.87 
3-29 
3470 
4-11 
8.21 

I2:32 

16.43 

"20.53 


24.64 


28,75 
323.85 
| 36:96 


— 


$3+35 
$7.50 
61,60 
65.71 
69.e:2 
73+92 
78.03 
82.14 
86.24 


90.35 
94+46 
98.55 
02.67 
106,97 
JE-GOPEaS 
[120,88 


114 


103,2C 
107-432 


111.46 
119*$9 
19.1 119-72 
123-2 123.85 
127.3 127-99 


0.41 
0.83 


T.24, 
I.65 


2,C6 


—— 


2.48 
2.89. 


3-30 
3.72 


4.13 
8.26 
I2438 
16.51 
20.64 
24577 


28.9 

33-03 
37.15 
41.28 
45-41 
49454 
$3-67 
$7479 
61.92 
66.05 


70.18 
74-31 
78.44 
82.56 
86.65 


90.82 


94495 
99.08 


0.q1 
0.83 
1.24 
1.56 
2.07 


__ 


2.49| 


2:90 
3+32 
3-73 


—— 


4.-IsS 


8.30 
12.45 
16.60 
20.75 
24-90 
29,05 
33-20 
37435 
41.50 
45-65 


49.80 
53-95 
52, |) 
62.25 
66.39 


70.54 
74-69 
78.84 
83.99 
87.14 


GY 


1.67 
2,09 


2.50 
2.92 
3-34 
375 


—— 


20,95 
25,03 


———_ 


0.42] 0.42 
0.83 


1.25 1.26 


0.84 


1.68 
2,10 


— —— 


| 4.17] 
Mat 

8.34 
I2.51) 12.58 
16.68 
| 20,96 


29.20 
| 


33437 
37-54 
41.71 
45.88 


$0.05 
=— 
59.40 
62.57 
66.74 


70.91 
75.08 
19.25 
83.42 
87.99 


— 


91429 
95-44) 
5 


91477 
95494 


69,08 


ICO,TI 


193.74) 104.28 


07.89/108.45}109.01| 
107.89) -£9]109.00 


2.52 
2.93 
3-33 
3477 


4.19 


GY 


8.39 
16.77 
25,16 


29439 
33-58 
37477 
41.95 
46.16 
FO31 
$4.51 
58.70 
62,89 


71.38 
15447 
79.66 
83.85 
38,05 
92.24 
96.43 
160.63 
104.82 


+59} 86.03 


8.60 8.65 


12.90 
17.24 


| 21.51 
25.83 
30.11 
34-41 
_ 38.71 
| 43-92 
| 47.32 


91 


Una 


$1.52 $1.88, $2.14 
$5$-92 $5.28 


"022 
64.52 
68,53 
73+ b3 
17-43 
81.73 


60453 
64485 
69.18 
73+5* 
77.82 


30-26] 39.423 
- 34+75 
3 


43Q3| 43:45 
47+ 36] 47,80 


0.43 
0.86 
1.29 
1.92 
2.15 
2.58] 2.59] ' 2.61 
3-01] Z-Og| 30g 
$-44 3-42 3-48 
3-87] 3-09] 3-91 
4+3C] 4+32] 435 


911 


$5445 
60.% 4 
65.18 


69.53 


©0444 
40.88 
1.32 


wo 


2,63 
3-07 
$+S1 
3+55 


— —— 


4-39 


mo 
8.7 
13.1 
17.5 
21.95 


26.34 26447; 
—— 


39.473 
35.13 
39.54 
4399 


LE 


$2467 
$7,006 


61445| © 


65.34 
JC. 23 


2.65 
3.09 
3-53 
$+97 


441 


_I— — 


8.82 
13.23 
I7.55 
32.06 


3582 
35-39 


— 


— 


oily rr; Echols ahett 


wes 


> — 


0.45 


0.89 
1.3 
1.7 
2.23 


2.67 
3-12 


3.56 


4.01 


4-45 


— | 


8.91 
IJ. 7 
19,92 


22.28 
26.74 


SC IE Eu: 


3b19] 
8 35+65| 
9, Fouts 

10, 44-5 

I 1] 49-02} 


211120.32\tz0.g2lt21.g2 222.13 
18/124-77|125,40/126.03, 
29|129-23t25DL81130.52 131.1 


27.41 


31.58] 
36.55 
41.11 
45.63 


$9.25 


$482 
$9+39 
63.96 
68.52 
7 3-09 
77.66 
82.23 
26,80 
91.37 
99-93 


100,50 


136-37]1g7-03} 139.72 |t 33.491 39.095] 39.79 


140.92]14i,62/142.31 143-02 143.7 


«6 ATE 7] 8 p 9-- | 
"4m 0447} 0-47 0.4 0.48 049] 0.49 
" 2} 0,94] 09 0,9 0.97] 0:99] 0.98 
e3] 1-40 1-40) 1.4 1-45] 7-46) 1:47], 
e4| 1-87 7,88] 1.92 1:94" 1:95|' 1.95] 
+$] 2434 2.35 2.40 2.42 ws 2.44 
|—  — — —— = — — 
6] 2.81} 2.82 2.88 2.91 2+92) 2.93 
7 3+23 3-19 3-35 3439, 3-41] 3-42 
8; 3-75) 3+75 3.84 3-87 3-89| 3.91 
| +9] 4-21] 4-23 4432 4+35' 4-38] 4-40 
Arca -_ 4+90 4.80 4.84 487] 4.89 
2| 9.36] 9.41 9.59 9,.69' 9.73] 9.78 
2 14.05] 14.11 14-32 14-53 14.60\ 14:57| 
-4\ 18.93) 18.82 19.19 19/37 19449] 19.56 
\ of 23.41| 23.52 [23.98 24-21 24:33} 24.45 
6] 28.09] 28,23 , 28.78 29.05 29429 29.34 
7 33-77] 32493] 33-99] 33-25] 33-41! 33.53 33-90] 34-05| 34.23] 
8] 37-45] 37-64 37.82, 38.00] 38.19; 38.37 38:74] 38.93] 39.12 
42-14} 42434 42+55| 42.75| 42.96] 43:19 43-59] 43-80] 44-01 
10] 46.82} 47.05) 47-27 47-50] 47:73] 47:97] 28.43] 48.65] 48.85 
x1\ 51.50} $1.95] $2.00 52:26, 52.51} $2.76 $3.27] 53-53} $3478 
I2 $6.18] $6.45' $6.73) 57.01] $7.28} 57.55 $2.12 $8:39) 58.57 | 
x3] 60.86) $1.16 61,46, 61,76] 62.06] 62.35 62:95 63.26} 63:56 
14! 65.54; 65.36) 66.18] 66:51] 66.83 67.15 67.80! 68.13! 68.4 
15] 70.23] 70:59! 90.91 71.26 71.60! 71.55 72.64] 72:99! 73.3 
16] 74:91 | 75427) 75-64] 76.c1| 76.38 75.75 77-49] 77-25\ 78.2 
19] 79-59] 79-98, 80.37] 8c.75 81.15 81.54 32.33} $2473] 83.12 
19' 84,27] 84:63! $5.09] 85.51] 85.92 86.34 87.19} 87.59] 88.01 
19 88495] 89.39! 89.82] 90,26] 90.40 g1.14 92,02!" 92.46] 92.90 
29 93-54| 94.09] 94+55| 95-01| 95:97 95443 96.86] 97.32] 99.79 
21 93.32] $98.80 99-28) 99-76/100.44 109.73/191.22|t01,70j102.191 102,58 
| ESTER | mmm] un] — | 7" << 
22 103,20/103. $0 104.99/1c4.51 105.02 105.52 105,04] 105.3411 07,05} 109,57 
23 107.55|108.21[109.73/ 109426 109;99,110,32/119.86|111,39/11.921112.46 
24 112335{112-911113-49114.01,114.56]t15,12|t1 $5714 16;23) 11675} 119.35 
25/117,94/119:51118,19/118.76,119,34|119.911120:45[121;09}121.5 5122.24 
26[121473{1 (2:32T225911123:51/124-11]124.711125:31|125:92/1 26.52]127.13 
—_ [Sea When; Ebectng] | ——} G— | 
1 @n 291126.41 127/03125:54[128.26|12988]129.51|130.13f130;76]113T.3'[132.02 
281131,09[131,73/132+3 ($3d11138: 134-95[135.661136.25]135-91 
- 135477 136i4 137-199137:76,138.431135:10[139.79[140.45]1141.121 141.80 
? 45 rafing (41.93 1422511143. :90|144.5* [1455291145559] 45.68 
| $7145+414.1 +34]1y6.55 149,271149. | 149.411vg50,x $50.8 [e517] | 


23] 


2 +2 ls ' ©} to: 
My (be wet 2; 3h th 44 ue 
4 ©.4 ©O,5c : 0,50 ©, $O O».50 
2| 0.98 0:99] [1.00] I00} [1,01 
3| | 1:47 £45} | 1:49] Log] 1.561 
«4| 1-96 1.98] 1.99] 2.00] 2.1 
T) 2.46 : 2.40 2.49 2.50 i 245 I 
Me 2.95 2.98 2.99 3.900 3492 
7 3-44 13447] | 3+49] 3+50] 352 
$| 3493 3.97] | 3-99] 4-01] 1 4.02 
4 2+42 4-45] 14449] 4+$1] 4453 
Arca | 491 © 4+96 | 4-93] | $.01 5-93] 
:*,-2] 9-83 9.92] ' $97 19.2! 10.05! 10,11} 10:16) 19.20 
3| 1474 14.88) 14-95] 15-02] Ig,0g| IG.16| 15.23] 15.31 
4| 19.65} -1; ;I9.84| 19-95] 20.03] 20,12] 2022] 20,31] 20-41 
gs) 24-56 ' 24-80] ' 24-92] 25.03] 25.15] 25-29] 25.39] 25-51 
6| 29.48 '29.76| 29-90] 30.04] . 38.18] 30.33] 30.49] 30-61 
7] 34-39] 3455! 34-72] 34-88] 35.05] ' 35-21] 35-38] 35-55] 35-71 35-88 
8| 39.30 39.68] ' 39-87] 40.05} 40.24) 4243] 40,62] 49-81, 4IOI 
9| 44-22 44-54] 44-85] 45.95] 45-28] 45-49] 45-70] 45:92, 4613 
10! 49-13 49-60 49-83] $0.07 $0.31] $0.54] $0.78 | $1, 
11] 54-04 54'55|, 54-82] $5.08] 55-34] 55-60| 55.86 
12 $8.95 $9.52] 59-80] 60.08] 60.37 60.6s| 60,94] | 
12' 63.89 64.48, 64-78] 65.09| 65,40] 65.71] 66 "ye, 
14\ 68.78 6941 $977, 79.10] 76,43; 79.76] 7.1.09 N43) 71 
I5| 73-59 74449, 74-75] 75-Ic| 75.45] 75-81] 76.19] 76-53 
16 78.61 79436) 79+73| 80.11] 80.45] 80.87] 81,25] 81.63 
171 83.52] 83-92] 24-32 84.72] 85.12] 85,52] 85.92 86, 33] 86.73 
18] 88.43] 88.85| 89.28' 89.70] go,l2] 90.55] 90.98 91,49, 91.83, 
19, 93-34]. 93-79, 94424 94-635| ggel3] 95-59] $6.03 96,48) 96,94 97:39 
29 98.25]. 93.73. 99-20 199-00/loa.nig}t 20,5110 1,09f01,g9 102.04 192-51 
| 21 103.17 103-66, 10416 194:65/105-14 198464 106,14] 06.54 107-14 197- 68] | 
22 102,083 108.60 199412, 199. 63 I 101 110,69 conſe 12112,24/ 112.79 
23|113.00 113-53 114-08|x 14-62 I1;16|81 $-70/116,25)116, 79,117.34 117.8 
24 117.91 113.47 119+03|1 19-60,120.171120+73(12 1-30 121-89 122,45 123-0 
, 25 122:82[12341 123+99[124-58|125,171125+76|126,36|126,95 127. gs 128.1, 
.:26 1274741128» # 128:95|129+57 130,18|130.8c| 131-41132,93 132.65 1332 
29 132.65 133-28 133-91 134435 I3%.1 13583113647 36-47}137-111137.75, 138. 3 
£8137, 55|13%22 139-87|#39+53 140-19114986[141+521142-18 142.85 143.52 
 291142.47[143+15/143-83[144+52, 145-20(145-85}146+57 147-26 147.95 148.65 
.186 147-39, 148.05, 143.79 14959 150,21/150-52)t51-63]152-34, 153.96 153.77 
31k pd 30/153 03115373 154-48 155.21 [55. Z 156.68", Is7, 421158. 16158, 99 


2s V4 
2.6; 
3-21 
; J«74 
4-27 
4-01 


— — 


\ 3-34 


10.69 
16.c2 
23,37 
26,71 


| $$430| 95+74\ 96,27 


I —  — _— — 


LES. 


I'21,2 


142.29 $42-95[143-60/144.26 
147-35 148.2 148.92/149, 
152.83\153-$ I 54-241 | 


163.37 1 


z 22h 16.48|117.01119.55 : 13,08 


$437 
10,73 
25.10 
21.47 
26.84 
$2.20 


I— 


$7+57 
42.94 
48.31 
$367 
$9.04 


64.41 
69.78 
75-14 
80.51 
85.328 


——_ 


91.24 
96.6 1 


100, $9 lOr.05/107.42/101.58 
04-44 105.42 164.90|106.37[106,96/107.35 
110.16 (20.67111,18 181,69t12,20/412.72 


121,79/122.33 122,89/123.45 
126.48 |r275.09]t27.55/128,23/u28.82 
131.75 132,30/132-97/133,57{134-16 
137-02 £37 65/138.291138.53/t39.55 


44-92 
$0.29 
$5.56 


t59.10 158,83/199. 56/1 261161.02 
19164.88/165,63 166,39 


—T” 


. - 
y | 
wu ; 
d 
Tytnvers | 
, 
45 anwiny 


a, 
4 — 
7 

oT 


CS 

1,08 
1-62 
2.17 


2.71 


< 2 


0.54 
1.09 
1,63 
o_ 
2.72 


3+25 
3+79 
$+-33) 
4-87 


_—— 


5-42 


—— 
10.83 
16.25 
21.67 
37.08. 
52-0 


37-92] 
43+33 
48.75 


«00, 


| 7944; 
| 75483 


81425] 
86. 56, 


1 — — 


92,08 $2450, 


$7-$0 


102.441 93. 
2[1.08 £ 


o8.0 


3.26 
3.81 


4-35 
4+0 


$+44 


10.88] 10.93 


16.32 
21.76 
27.21 
32.95 
38.05 
43+$3 
49+97 
pts 
65.29 
70473 
76.18 
31.62 
87,0 


S749, 


[1 19-46 119.90 O11 20 


3 4 


| | —— —— 


0.55 
I.c9 
1.64 
2.19 
2473 


3.28 
3-83 
4437 
4-92 


L Om————_— 


— 


$447 


16.40 
24.86 
27-33 
32+79 
38.26 
43+93 


49-15 
54-66 


60.12 


——_ 


65.55 


71.05 
76.52 
82.55 
87.45 


— 


Sg 


92.92 
$8.38 
$1103,8s 
21109,31 10g. 


4 


0.55 
I.1c 
I.65 
2.2 
2.74 
3-29 
3-%4 


. 4-39 


4-94] 


—_ 


5-45 


10.58 
16.4 

21.96 
27+45 


32e94] 


38.43 
43-92 
49-41 
54-90 
60.39 


Tl, q 
26.80 
22.36 
89.85 


— 


93-24 
04-32 


RO Hts 121 
4/1957 12628126 


25|140.19|140.83/141-47]ng2.11]142.75 Fe robe 
Blag5.2 146-911147+57 
( 9 152-311 
+ ef hoe 0002-0 


2x69-45 


. 
1% is 


55.99 


$3.10 
88,64 


$8-27 
zicggg 
I[LI1D 


138.5 


5H 


165. 26\166.g g| 


" fo Pen 


92:25 


Fer 97:10 
02.42 I02, 103. 33 
108.11 108.59)109.07 
113.80114.31]114.81 
19, 49/12 


22 124.08 124.63 126.18 125. 7 4126, 29 
23 £29, 721130- x 130.8 

9611365 
142.25 


I47.9 


153.63/1 


159.321 
pf :59 3 
$1170, 
le76391 


wh HIRE 67-21 
7 oy Fon 72» 


$1165.0 


46.13 
$1.85 
$7.66 
63.42 
69.15 
74-96 
80,72 
86:49 


98.02 


I1.58' 11,63 
17.37] 17-4 5].17 


23.16| 23, 7 
28:96, 29.08 


54-7 75 


49454 
46.33 
$2.12 
$7.91 
63.70 


—— 


69.49 


7 5+29 
81.08 
86.87 
£2.66 


98.45 


34-90 


4047 2] 


46453 
$2435 
$3.17 
63.98 
69.8 
75-62 
1:43 
87.25 
93-07| 


98.88! 99432 
[03.79] 104-24|104+70[105,16 
log. 55|T10.03jIto.g2[tir.oo 
t15.32/1T5.82]1t6.33]r16.84 
121.08[121.611122.15 122,68/123-22 


= —————k 


————_—  —«  w—_—_— _ ——_—_— 


137.171137-77|138.38)138.9 
88/143-51/744-15]1 44-7814 $-421146; 
149-251049-91 I50, $1197-23 


68[r 56. 36 I$7.05 
162-15 162,87 
167.94/168;6 
193-94/174-59\4 
£795 180,39} 


7 


| 9 


29.21 
$3e-9< 


42.85 
45.74 
$2.58 
$844: 
64326 
J0.1c 
75+95 


—— — 


81.79 
87.63 
93447 


I05.62 


TIT.45 
I17.35 


— — 


[25.85|127.41|/127. 97 128.53 


132.62|133-20[133+78]1 34437 
13 9.6c[140.21 


FY. 
I at (4. 


129.09 
134496 
140.82 
146.65 


0.59 
1.17 
1.76 
2435 
2.93 
3.52 
4+1I1 
4&9 
$5.28 
5.87 
TIS74 
17.60 
23447 
29434 
$5+21 


41.07 
45-94 
$2.81 
$8.68 


64-54 


70.41 
76.28 
82.15 
88.02 


93.88 


_— 


99475 


I;1,89 


157-14 159.43 
163.58, og -3p 
iery 


152,56 


——_  ——— 


* a— _ _- 
= 


Cylinders in #le Gators, 
Mo) 2 | 3 | 4 $S | 6 
0.59 0.59] OSo} O.So] OSc|} 0.60 
1.17 I.i9] 1.19] I.20] IT.20] L.2t 
Is7 1.78] 1.79] 1.89) 1.81] 1.81 
2445 243 | 2.39 2.40 2441 2.42 
2.93 2.97] 2.93| 3.00] Z.ol] 3-02 
3-52 3*57, 3-538 3-60] 3-61| 3-63 
4.11 4-16] 4-18 4-20) 4+23j $4+23 
fo6g 476] 4-78 4.80] 4.84! 4-4 
$28 5-35] $+37 $-49 $444] 5-44 
$.87 $-94] 5-99 Gawo) Goal 6og 
[+74 It.89] 11.cq4 I1.gg, 12.04| 12.t0 
1.60 17:83] 17.91 17-99] 12.09] 18.14 
+47 23.78] 23.88, 23-98] 24.09] 24-I9 
2434 29472 25-85] 25.98 39.11] 30-24 
5021 35-67] 35.82] 35-93] 36.13) 36.29] 36 
[07 1 41.25] 41-43] 41-621) 41.79] 41:97] 42.15] 42434 
$.94 8 47-15| 47-35] 47-55] 47-75] 47-97] 48.13| 48.38 
81 9 53-04] 53-87} $3-50] 53-73] 53-97] 54-20] 54-43 
3,68 Io 58.93] 59-19! $9.45] 59-70] 59-96] 50.22] 69.48] 6 
1.54 | 11 64.83] 65.11] 65.39] $567] $5.95] 66.24] 65.53] 65.81] 67.10] / 
41 12, 70.72 71,64] 71.9s! 72.26] 72.58] 72.891 73.20] 73-51 
1,28 13] 76.61 77-61 77-9s| 78.291 78-62] 78.96] 99.30] 79-64 
Is 14 82.51 83:59| 83.95] 84.31] 84.63] 85.04) 85.40] 85.77 
1.02 1s 88.49 89.55] 89.94] $0.33] 9972] 91.11} gi.go] $189 |, 
3.68] | 16] 94.29 95-53] 95.94] 96435] $5477] 97-18] 97.60] 98.02 | 
75 191100.1 t01.509101.94 102,38 02.8 2}ta3.26;z03,n0/104.14 
.62 13[106.08|,06, 107.47|t07.93jto8.40[t08.86|rag. 33) rag 8ofb ro, 27 
+45 I9[011.99|, 12.46}th2.95/113.44}123.93}1 14-4271 14-9 1jls.qihag.gottt6.40 
435 20jt17.87}, 18.38 120,44] '20.96]r24 4222.00] 122.52 
.22 21/123.76|x24.3c 126,46]127.01[t27,55)a88.,10; 128.55 
— pcs | ade w0000 ily RY SR 
-0g I29.65|3 30.22 132.491133-0639.63'131 
+96 135-55|136-131136.731137-321137.91|t38.5 11 139-10pgg 70/240 
82 $41.44|142;05/t42.671143+291143-911144-g 145:15)tgnay 8 $7403 
»6g 147.33|147-974148.611149-26149.90/t50.,55}b 5; 792490} 153-5 
+56 I$3-23/r 53-391 £54-36/1 5 5-23]15$-90fi 56.573 57-25}h57.92fr 58.6 | 
+43 I $9.12\r $5481} t6o.yoſt61.,20 M6 
-3p r65.01|165.931166.45)167-1,716 | 
% 170.94{171.65 172-39[173-1 1738 
ol 196.80|179.47 178.3411 791.1117 9.8 gt 133.78 
90 $1182:469|183.49't84.291t9 5.08 185. 88/3 


FT 


©.63 
1.26 
1 88 
2.51 


3-14 


377 
4-40 
$«C3 
5.66 


6.28 


| 6.31] 6-34 


[* 


pS=D 


Wo) 
—_ 

\S 

ay 
. 


SP 
+ 0 
1 wo 


$.11 


12.57 
18.85 


2 £ 25. I 4 


31.29] 31.42 
37-541-37+7 


25.24j 2543 
31-55] 31.68} 
37.86] 38.02 


12.73 
I9; 

28-45] 25.56 
31.82] 31.95 
38.18 35-34; 


43-80} 43:99 
$0.06] 50.27 


73-83} 74-14] 74-46 


17/104. $9{105,03/105-4 


93.86] 94.26 


143-311143-92[144-53 1451 
150.181 50.81-151.4 


44-19] 44-36 
$048] 50.69 
$6.79] 57-03 
63.10 63:37) 
69.41] $9.7? 


| — 


44+ ' 44+73 
$0.91] $1.12 
$7-27\$7«ST |: 
63.63|63-90 


78472] 76.0 
82.03] 82.38 
88.35] 88.72 
94.66| 95.0 


100.12I00.55 100.991101.39 101.8 


198,42} 159,0913-59-7 5 
162.76145.45/166 


1h” WM».  —- . — OC 


So 


25599] 
32.4 | 32,62) 
38.98 39:15 
45-48] 45-67 
$1.98}:52.19 
$53.49] 58.72 
64-97] 65-24 
11:47-71-77 
| 29-97/78.29] 78. af 79:26] 79:59] 79:92 
4-45} 84.82] IF. 85.87] 86:22] 86:58 
90.96] 91.34 - 92.48} 92:85] 93:24 
$7.46 


18\115.50|115.99}t 16.47 118.47 118.90'119.38\r19.88 

191121.92|1 22:43[122:941123-45[123.96124-47]124-99125-$01126.02]125, 54 

20128.34{128:85\i 29.41 .031131-57 132+11]132-65)133,20] | 
138.14 138.711139-28{139.86] 


171109.09 109.541]; 10,00/tio. Jt r12.2y,112.75|t13.22 


142.35 142-941143+53 144.13 44-72 145.3 145-91]146;52 
rho 14%20]148.82/149-44t50.06'150.58|t 51.30 151.92] 152-5 5H 


OIfTy 4.65 155429 155493156: 58/15 7-2 157-88} 158.5311 59-197 5 
42 i61.091161,96 162.47 15311 153-781 164,45 155-13]165.811166:45 
. 261166,84 167.53]168:23 168.53 16545317033 171,04\171,7 41172 


— 


—_ 


113-59115.70 17543117614 175.88] 179.61{178335f1 179.81 
r96.42419n.,19191.92 192.58|193.44] 184. 19]184-95|19 5-71] 186.47 
r871861189.6 4199.42] 199.20| [99.95] 1507p 191. 5619234] 193,13 
| 193:31]194.t11194-9199.92]156:5 4197: 35 198-161198.971 199.79 
31198:921t$9.95]200. 59 101.424202.25| 203,091203. 93" 61)206.g 5 


han bo WS. 


—_ 
— 


-— 4 INDE 
»+ A HELI 
PX. & $ 


is te: 


' 13.90, 13676; 

| 20,56, 20.64} 207 
27-41 27458. 27463}. 21-74 

34-26] 34-49} 34-54} 34-57 

4 49:45 40.51 40,78 49-94 41,01 "41-28, 41444 40.61 


| 47-19] 47-38] 47-58; -47-77, 47-96] 455}; 48-35 48. 54 
53-93] 54-15] 54-37; 154-59" $4-01|:55-0Jp7 59-46) $5-4 
$0.69] 60:92[61.17, 61.42) 61,67} 6945-64-16}. 62.41 
61-42| $7.69, 61-97) 68.2.4] 58-52 68.79] 69407] 69:3 5 
14:26]. 74+45| 74475} 75-07) 75-37-7367}; 75-98]. 79-28 
— — —cocmnmes | . — - 
$0.50 $1.23] 81.55} 81.89! 82.2 82:55) 82.89 83.22 0 
. 84.54\ $8.00 83.361 $8.78|- 89.07 39.49 89.7 
of, 94-38} 9477] 95-151 [30] 

13 191,54)t01,951c 2.3 
-[108.31/108,75, 


15.0813 L5-54i4 46,01 115.48 116.951 19.42 119.89 


—— j 


o 
= 
to 
— 
. 
oo 


. 


135+34135+931136.481137-0 
22s am 14343111438 
148,22[143.92/149.52/150.13/1$9+74} 15143515749 
$3.0 [eo ene 157-59]158,23 158.871" 99-50 
(52.45 163-12/163678]164-44[15$-11 168.77 166.44 
169.23 169,91|170,50[17 I-29[17 1-98 172.6857 3-37 
176,.0176,71 127:431178.1 5117886 279.5 180431 


— ———_—G—— — þ _— 


181.77 183«511184,25|185.0cf185.74x86:4 e941 ; 


[34.93 


v1; 201,43 $0225 
(I cdax3o 220.14 20h-99þ 


: —— 


043,08 203.90:20439 3(#95+$ 
Fe SA bak Lo 


of v 
6 z 


© mm——— 


PETTY 


- - - 


- > — 
—  — —— — ——— Re ——— 


49+ 13] 49-33] 49:5; 


54 49-72 
43 56.15] $6.37] $6.69} 56.82], 
41 | 63-17] 63.42] 63.67] 63-52]. 
35 70.191 70.47} 90-75] 71-03 
28 79.82] 78.13 


84.56 84.89) 
91497 


171118,37,118.84 119.32}119.,79,1 20.27 
16[125433,125.83 126,33]126,84127+34, 
19132+291132.82 133+-35|133.,89}134-42 
20[139.2 wh 140,37}149, 934141459) 


211145.221146.80 147.39|r47.98\148.57 


——— 4 


| oO 
22]143.18|153.79.154-41[k55,02,1556 158, 1211 
231160.14|160.98, 161443 152,09,162.7 | 5.9 
241167.t1 L73.18 


8.98/179.6t 


4 


181.76|182 86.1 186,87[187,61 | 

8.75189 92. 531293 301194.06 194.82] 
[19.74}196.52 15 4 99.56 $|201.24|ac 
1:92/202,73|203.541204.35,20 $.$98[206,80{207.61|; 00.2 
| 9472/210.56,211.,40/212.24/213.08[213.93[214-77(21$.62]a16.497 


31 19.85; 1671/2 


——_ 


17-58 218444 19.311220.18[221 221.931222.81023.69) || 


—-— -— Ss 


| 56 


t bo ory os $1.31 $15) 


Zh 


$-73-v 3615 746 wy 


5s 98.03 96,49] 96.78] 97,18] 


7 2 3 


wh; Shai a paar 


' $9455 
* 66.48 ; chal $7.00 | 


$1.25] 85, 0:37 81 


> BY:64 88.99 $9.33 


153; 1,103.82, Fog-22|104.92)1c 
Ferri 11AX10\T12.53 
. 5120, 03 


49.85 141.44[141:99[F42+ 54 
£8.31 Ps T59.04 
15$-73|1 $5.33 


17 vi; 
s|180,05 


4 


wwrp || LD IC Ie nets 


 Epliavers s Ae 


3.02 
3-78 


4-54 
$+29 
6,05 
6,80 


7.56 
I KP 
22.68 
30.24 
37.80 


| 45436 


. 7 128.03 
18 135-56, 
191143-09 
2015 


og: 


$2492] 
60.48 


68.04 
$60 
3.16 


4105-43 Lb 25/106.6 
I 15[122.96 113,40,1: 
120,49'120,96 


—— 


128, F 


136.08 


143-64,144-19144-74| 145-30 
0.62/151.20|151-78}k52.36}152.9 
21/1 58.3 5/4 $9.7 159437 y hank 


2 167-68 166.32 166,96 167.6c 188-24 168,88, 
0117 3-087 4+55 


04-12 


5[231,68, 812469[213+31 


C761; 
M52]. 
220 
: 8-<4 
3-35]. 3481 
4-55 
$431 
6.c5 


6,83 | £86 


7*SS| 
15.18 
22477 
30436 | 
37+94 
5-53 


29,01|129.51 
136,60(137,1 


5; 
2,141 


wor $3 
198,8 


Boe 05:69, 


3 226,80/227.671238 


62343 23542 236116 237 


2: 318, Spy urea nes 


+0476 
1453 
2420 
Z,c< 
Zef5 
4eS* 
$235 
. 6.12 
6,88 
9.65 


— 


15429 


$— 


0.77 
1.54 
@aZc: 
3.( 7 
3.84) 
4461 
$437 
6:14 
6.91 


7,8! 


— 


15:35] 15-4 


 ————_— 


6.4 


—_— 


0.71 


p— 


32-94 
30459 


45.88 


1345 
61+] 
68.82 


38.2 38.38 
45.06 16:21 45 


— 


23-03] 23ok 
30491] 30.82 
39.5 


— 


$3473 $394 


76447 
84.32 
91.77 
99-41 
109.06 
114.71 


— 


130,00 
137-65 


175,85 


329+q2 


196,56 
184, 


214-12 214.6 2Þ5,! 


61-41} 61.65 
69.0 

7647 17.06 
84 


Rd md 


650434! 
84.76] 


a 


C7 
I a$4 
231 
38 
3-85 


&o62 
$+39 


6.93 


$3.12 
$9-7 9 
107447 
IIs, 


9247 


130,50 


138.17 


wear IT 
107.8 I ” , 

I15459' 116,02 116,4 [11649 
12282123,29325076 24424 | 


— | — 


145-8 51146441 


153-53, 
16 1.20; 


a 


16 14t 


L5got8 154+70/2g: 


Quam_—__ CR 
169,53}170-19]Lyokk 
Ry 7Try dev j 


| 


9248;| 98417 9949 


P0:94-J61 138 


62,45 


ed 


L.A. As. 44 


133. 134.5 11135-0H1 35.52/1 36.03 36.531 
141-3 5/141,09}42.42 142-951143.,49, 144-03 44-56 


——_< ——— 


2.761173-41 
188x.3c 


210.37] 


218.46 
226.5 ] 


q229.45[230.3 
1237%37/238-261239 | 75129 


+ bam m.{ bat. =» at Dtte ache 9% 2OFE: ou 9.90; 2.5C 


*2 


0.32 
1.64 
2.45 
3+27 
4-09 


12] 97.45 


| 32.6 I 
40.61, 40.796 


97-8 


4-91 


$73 
6.54 
7.35 


8.18 


16.35 
24«54 
3273 
40.91 
49-99 


$7-27 


65-45 


o.82 
I.54 
2.46 
3-28 
4-I1 


i CO —— 


4-93 
5-75 


6.57 
7:39 
8.21 
16.42 
24i6g 
32.35 
41.06 
49-27 


4-94 
$+77 
6.59 
17.42 


8.24 


16.48 
24-73 
32.97 
41.21 
49-45 


7-44 
2.27] 
16.54] 
24.82 
3 3-09; 
41.36 
49-63 


OO — — 


$7.48 
65.69 


73-63 
81.82 


73-91 
82.12 


90.00] 90.33 


—_ ———— 


98.18] 98.54 


06.36]106,75}109, 1g}107.54 


$7.65 


$7.91 
66.18 


65.94 
74.18 
32.42 
90,66 


74-45 
$2.72 
91.00 


99.27 


99-63 
107.94 


alys, ; 
.6 


3 


0.84 
1.67 
2.51] 
3+35} 
4-18 


108.33 


$402 


5.85 
6.69 
7-53 


8.35 


8.39 


16.73 15.94 
25.09 25413 
33-45 33450 
41.82 41497 
50,18 52437 


53.55 58-74 
66.91; 67-15 
75-27| 75-55 
83.54; © 3-94 


I00,0C[100, 371100,73 


13 105.58/"05.97 | 
14113.70/114.1 oo 0g 
r33.82/134-$1} | 
142.18 142.70} | 
IST.10 


116,24 


124-54 
[32.84 


116.67 
125.00 
133-33 


I14.54|114-96/115.39115.81 
122.72]123.18]123.63/124.09 
39.91]131.35}131.89j132.36 


— aA5w_o 


mY RO rn EOS 


Jt [41.15|14167 
148.50[149.45|1'50.00) 
I$$-45|156.02}1$6.60't 57.18]157.75\t58.33 
163.53[154-241164.84/165.4 5; 165,06[166,57] 
171.81]172.45|173.081173+7 


179.33]179-99]180.66|181.33 131.99 
1388. 18]188.87]189.571190.26 


25/203.03|203. 79/204. $4/205.291200.05 
26/211.16|211.94/212.72|213.g1]214.25|215.08/21 5.87 
27/219.28 9/220.90|221.72]222.54|223-35'224.18/225 
29 227.40/228.24 229.08[229.93|230.78[231.63/232.48 
1236.391237-27]2 38. 14]239-02]239- 
245-45]246.35]247-26|248.1 
263.631: 255 


L02N 1 $5.26 Lb 


— 


©F7J 
1-73 
2-60 
3,47 
4-34 


$-20 
6.07 
6:94 
7.80 


8.67 


17:34} 39. 41 
25.33 25498 26.03] 26.11 
34-44] 34-56 34-31 
43-05] 43-29 
$1.65, $1 #4, 


bot 6048 
2.84, 69-13] 


1 65.19 6 be 


34-69 


43+ 36, 43-51 
$2<3 $3+22 


22-73 
29-54 149497 141-40 121.84 
ihagpdt (+ BY 130-54 
58-25 198-25 199-25 
rs 46.361146-Bg 17-42 14795 
FE $+533 99 00s! 


441 «2616 
le ! 4{194es 
#*t 18296 


HI $$1172-1917 
ufo, 1s] Wofe 


) 188.7 73118 


P8145 galerk] 


Nname 
«4.1 99.19 296.70 391-65 
74396 4399847 a7 
12, 
£4616 79,287. 57 
JAS wm 


— 


— 


1104-81 TY; 1B, 105.56 


CLINE ICCNE RCA. 2.2 A an 


| 1149: 0 87 54 05007 


Oo, An own ow 


— 


$1192. aut. S2[I94.24|1 
| 301.50, 292.32 203-24 
oþ.59945 4723112 th 


[235 TO 37-6 $21 


(NE 1 No 92 
264.84'2 


lv oo] wal 


$2.01 
| 70:87 
19473 
8 


97-45, 


| 35-55 


I] 44-45] 44-61} 
53-34] 53-13 


62, 23] 82.46 
91.13; 71.39 


80.02 


88.91 
97.80 


28.57 


53+ .72 


OO —— 


62.68 
71.5 
80.5 
99.54 


98.14 93.45 


t06.31 196, 69 197.07 107.45 


2132.89 
41.75 


——— 


lg0,S1 


159-47 
1693 


6:04 


| 
EE 


248 .05 
$78 


IS1.14 141.68 
160,03 160.60 
168.52 169.92 
177.81 198.44 
186, 70187.37 


I95.60195.29 

4-49 205.21[20 
412:52f213.38 2t4:13 
22 1:481222.29 223:05}223.84224-63 224.4 
29-53,330:33 33 act 16 23158 32:80 233.62 234-44 44] | 


38.35,989 39.301240.06/ (249. 


48.94 


5 Thr 
$6.72 


(04.7 tris.17 115.581 15.991116.40[116.81 117.2 
I24. 93 124-47/124-91 125-35 I25.80|136.24þ 

133.36 133.83] 134.31 F347 139.26] 
42. 25 142-75 143.26/T | 


162.21 (£52475; 166 20 


61, 17] 


(70.12) 
t79.28' 179.71 þ 9.34 | 
183.03|188,69 139.36 
196.58. 197.68 198. 
05.94 206,56 207.31 
214.89 215.65 246.4 


27:75 24261 d73-48 l 
os 23T« | 
+74 (259466 250, 
1268.61 269-560 10.51 | 
293 SOS 15-611276.59!297.57 278.551279.5; 


- 268. $91 
x26,6 


18,05 
127.13 


[15203 154-37 
31152,98 


91.44 
100,55 


91.76, 
100, i Bins 


109.35 
I 18.46 


127.57 
136.69 
145.80 


109.73 
118.88 


ga: 
137.1 
146, 45.3111 


emmnel 
154.91 
164.0 


15:4] 


e794 272, 


172.53 
t181,5r 


073-141173+7 


110, 14/210. 50 


t19.29,119.,71 
—- 128.91 


t10,88]1r1. 29/14 1.652 $4.0 
120. 12/120. $4|126.9612t.38 
129.35]! 22.871130.25ſr30.5 1 
138.5 139.09/139.59/2 40.05 
147-34]148.351148.89[245.3 


174+3 


17s. 


182.25 


192.36 
| 


$1292.42,273-37 
380.511291,c028 2:46 $83.471284; 


192.89|183-5 134.8) 


192.03 12 247 


203-9 
31219-2 
220.23[221.00, 221,97 = 


75123%.58 239-41 240.2 
247.7 248.62 249.4 . | 


,04/256.93 257.83/258.7 
FE $7 257:041267.97 2 


274-33275-2 


F28545 


oe 
95:46 256.07 


——_—— 


314.00) 14.75 
Ey- | AC 


61]229.40 230.21|231.01[331, FR wil we 


$1.92 


$1.22'252.05 
60.43|261.43 
2659.83 276,97 


76.25 2772 27819206. 280.10 
256-45 35744 260:44 299.44 


FTLEDY FEIT7Y pn 


[ 
| 


[8] 
»w 


8-49 
9.43] $47 


18.87) 18.9 
28.3c 28.40] 
2704 37-86 
47-27} 47-3 
$6.60 $6.ho 


I ———m——— 


115.16 LH$.55;115-94 


12/112.43}112.82]113.21/113-59}113.99/114.38 
24.76[125, [35-2 


13/121.80|122.22/122.64/123.06|123.48 


140.54 141-0 2114 1.51|141.99 142.48 
151.46{151.98|152. 


135+27 
144-93 
154+55 


17]! $9.29/1 $9-82jl 3.30/164.26 
181168.64]169-22]169.81|170.39[170. 33]173+93 
1564178,04[178.63/179.24|179.86|180.48 183.58 
2c1189.38/188.03]1188.68|189.32 $91193+24 
21]19655/197-431198.11|158.759 202.50 


221295.12/206.83/207.54|2c8.26;208.97|209.69|210.41|211,12/211,84 212.57 
216.23/]216.98|219.72/218.47]21 9.22/219.99(220.72/221.47 222423 
225-6312 26.41|229.19229.97|228.75|229. 53/2303 231.10/231.89 
235-84|236.65/237-47/238. 28/239. 10/239.91/240.73 241-55 
246.12 246.97]247.81|248,66 


272 $2-97,253-84]2 $4471 255-5912 $6-47/257-24 \$8,23/259-1| 
28[262.,33/2953+24 264.15/265.05 265.971266.881a69.75/268,70[269.62,279454 
291271.99) 29 2+64/273+58,274+ 52275-4612 76.413 7943 5/27 8430/27 9-25 280.20 
| 30j281,07[282.04 83,01/283-99 2864-96122 5.54;286.52/287.5 268,881289.86 

31]2904441397244/290-45/ 293-44) 354-461295-431256-481R57-46 [290.5125 5-52} 


UML 


——_— 


F finders m Ale-Galbns. F 


\ 10,05 


$-03 


$ | -$ | 6 


T.0OT 
2,02 
3-03) 
4-04 


6.04 
7-04 
8.0g 
90S 


20.12 
30.18 
40.24 
$0.30 
60.36 


$0.2 
100,26 
I 


149437 
159,40 
160.42 


70.42 
80.48 


90.54 


100,60 


ws] 10.66 


'120.32]1 20.72 
3113-434 


130,78 
140.84 
150.90 
160.96 


1170-45 


180.47 
150.50 


2c{200.,53 


210.55 


171.02 
131.08 
191.14 
201.20 


22/220. 53 


— 


221.32|222.05 
23/230.61|231.38|232.15 
24/249-63j241-43]242.24 
25|250.66|251.491253+-33 
26\260,69 261,55]262.43 


Gel 
9.07 


8.07 
9.03 


10.99 10,13 


1.02] 1.02 
2,03] 2.04 
3.05| 3-06 
4.06| 4-08 
5.08, $10 


| Le 4 
2.05 
3.07 
4.09 
$,11 
6.10 
9,11 
8.13 
9.14 


6.12 6.14 


7.14 7.16 
8.16 8.18 
9.17 9.20 


> —— 


10.19 


10.16 10.23 


20.19 20.25 
30.28} 30.38 
49.37] 49451 
$0.47) $0.63 
60.56] 60.76 


n0.65| 50.89 
80.75] 80.01 
90,84] 91.14 


100,93'101.27 
I11,03)111.40 


I21.12 121.52 
131,21 131.65 
141.31/141.78 
IS1.4 | 
61.49 


OO mens 


151, 
162.0 


171.59/172.16]172.73 
t1$1.68/182.28 
I91.771192.41 
201.89 
211.26|3 11.96 


202.5 
21 2.66 


222479 
232.92 
243-05 
263.30 


20.3 pw 
30.58| 30.68 
40.91 
g1.1 

&r.57 


20.32 
30.48 
40.64 
50.80 
60.96 


40.78 
$0.97 
61.17 


H——— 


51.48 
61.57] 61.97 


71.12] 71.36 
81.28] 81.55 
91:-44j $1.75 
log, 60/I101,94 
T11,77}112.14 


— — 


I21,93 
132.09 
I42.,25 
I52.41 
162.57 


122.33 
132.52 
142.72 
152.91 
163-11 


1 53-42 
163.6 


—_—— | 


173.897 
184.1 


[94-3 


173+30 
r82.89|183.50 
193-251193-69 
203.21/203.88 
213.37/214.08 


214.7 


— — — 


122,73 I23.14123.5 
[32.961133.40 133.84 
[43-19/143.66 


319449 
204-55205-23 
215-S 216.21 


—— ——— 


b] 1.83 72,09 
92.09, 82.36 
92.35 92,56 


I$3.93 
164.15 


174-45 


I75.02 
184.71 


185.32 
198.61 
205.91 


223.$3|/224.27,225.11 
233-69 234-47435-24 
243.85 244.66,245-47 
254.01/254.85/255.70 
254.19 265,05[265.93 


| 


271270.71,271-61/272.52/273-43 


ll 28280.94/281.67[282.61]283.5 5284.45|285. 


} 29[390.27/291-73[292.71]293.6 


30|300.99 301.79j302.08 


03.8 I 


274+33 275-24 wa 
286.3 


304.$113045.83j306.8 


"CTY Pr | 


| EEE 31 2.59j313-93'314.9, 


1225.76 226.50 227.28] 
236,02 236.8c(237.58] 
246.28[247.05|247«91] 
256.5412 57.391 239.24]\ 
266,80/261.68|268.5 


217-011277.58/278 8g] 


285.33]288,29]289.22] 
94-0 $129 56 oh (an 


16.021319. 


FN 


